Justification for Class III Permit Modification July 2004 DSS Site 1003 Operable Unit 1295 Former Building 915/922 Septic System by Sandia National Laboratories/NM
University of New Mexico
UNM Digital Repository
Regulatorily Completed Sandia National Labs/NM Technical Reports
7-1-2004
Justification for Class III Permit Modification July
2004 DSS Site 1003 Operable Unit 1295 Former
Building 915/922 Septic System
Sandia National Laboratories/NM
Follow this and additional works at: https://digitalrepository.unm.edu/snl_complete
This Technical Report is brought to you for free and open access by the Sandia National Labs/NM Technical Reports at UNM Digital Repository. It
has been accepted for inclusion in Regulatorily Completed by an authorized administrator of UNM Digital Repository. For more information, please
contact disc@unm.edu.
Recommended Citation
Sandia National Laboratories/NM. "Justification for Class III Permit Modification July 2004 DSS Site 1003 Operable Unit 1295
Former Building 915/922 Septic System." (2004). https://digitalrepository.unm.edu/snl_complete/70
Sandia National Laboratories 
Justification for Class III Permit Modification 
July 2004 
DSS Site 1003 
Operable Unit 1295 
Former Building 915/922 Septic System 
NFA (SWMU Assessment Report) Submitted June 2003 
Environmental 
Restoration 
Project 
United States Department of Energy 
Albuquerque Operations Office 
Sandia National Laboratories 
Justification for Class III Permit Modification 
July 2004 
DSS Site 1003 
Operable Unit 1295 
Former Building 915/922 Septic System 
NFA (SWMU Assessment Report) Submitted June 2003 
Environmental 
Restoration 
Project 
United States Department of Energy 
Albuquerque Operations Office 
Department of Energy 
National Nuclear Security Administration 
Sandia Site Office 
P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 
JUL 1 0 2003 
CERTIFIED MAIL· RETURN RECEIPT REQUESTED 
Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Building E 
Santa Fe, NM 87505 
Dear Mr. Kieling: 
On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed SWMU Assessment Reports and Proposals for No Further 
Action (NFA) for Drain and Septic Systems (DSS) Sites 1003, 1008, 1072, 1082, and 
1091, at Sandia National Laboratories, New Mexico, EPA 10 No. NM589011 0518. 
This submittal includes descriptions of the site characterization work, soil 
characterization data, and risk assessments for DSS Sites 1003, 1008, 1072, and 
1082. The risk assessments conclude that for these four sites (1) there is no 
significant risk to human health under both the industrial and residential land-use 
scenarios, and (2) that there are no ecological risks associated with these sites. A 
petition for an administrative NFA proposal is also made for DSS Site 1091 because 
this site was shown not to exist. 
DOE and Sandia are requesting a determination that these DSS sites are acceptable 
for No Further Action. 
If you have any questions, please contact John Gould at (505) 845-6089. 
Sincerely, 
~\V~ 
Karen L. Boardman 
Manager 
JJL 10 20m 
J. KieHng 
cc w/enclosure: 
W. Moats, NMED~HWB (via Certified Mail) 
M. Gardipe, ERD 
R. Kennett, NMED~OB 
(2) 
l. King, EPA, Region 6 (2 copies, via Certified Mail} 
cc w/o enclosure: 
J. Bearzi, NMED~HWB 
J. Parker, NMED~OB 
K. Thomas, EPA, Region 6 
J. Estrada, SSO-AIP 
F. Nimick, SNL, MS 1087 
D. Stockham, SNl, MS 1087 
SSO Legal File 
JUl 10 
-.~ 
J 
Sandia National Laboratories/New Mexico 
Environmental Restoration Project 
SWMU ASSESSMENT REPORT AND 
PROPOSAL FOR NO FURTHER ACTION 
BUILDING 915/922 SEPTIC SYSTEM, 
DRAIN AND SEPTIC SYSTEMS SITE 1003 
June 2003 
United States Department of Energy 
Sandia Site Office 
TABLE OF CONTENTS 
LIST OF FIGURES .................................................................................................................... iii 
LIST OF TABLES ....................................................................................................................... v 
LIST OF ANNEXES .................................................................................................................. vii 
ACRONYMS AND ABBREVIATIONS ........................................................................................ ix 
1.0 PROJECT BACKGROUND .......................................................................................... 1-1 
2.0 BUILDING 915/922 SEPTIC SYSTEM ......................................................................... 2-1 
2.1 Summary .......................................................................................................... 2-1 
2.2 Site Description and Operational History ........................................................... 2-1 
2.2.1 Site Description .................................................................................. 2-1 
2.2.2 Operational History ............................................................................ 2-7 
2.3 Land Use .......................................................................................................... 2-8 
2.3.1 Current Land Use ............................................................................... 2-8 
2.3.2 Future/Proposed Land Use ................................................................ 2-8 
3.0 INVESTIGATORY ACTIVITIES .................................................................................... 3-1 
J 3.1 Summary .......................................................................................................... 3-1 3.2 Investigation 1-Septic Tank Sampling ............................................................. 3-1 
3.3 Investigation 2-Passive Soil-Vapor Sampling ................................................. 3-1 
3.3.1 Passive Soil-Vapor Sampling Methodology ........................................ 3-2 
3.3.2 Soil-Vapor Survey Results and Conclusions ...................................... 3-2 
3.4 Investigation 3--Soi( Sampling ......................................................................... 3-2 
3.4.1 Soil Sampling Methodology ................................................................ 3-5 
3.4.2 Soil Sampling Results and Conclusions ............................................. 3-6 
3.4.3 Soil Sampling Data Quality ............................................................... 3-13 
3.4.4 Soil Sampling Quality Assurance/Quality Control Samples and 
Data Validation Results .................................................................... 3-13 
3.5 Site Sampling Data Gaps ................................................................................ 3-22 
4.0 CONCEPTUAL SITE MODEL ...................................................................................... 4-1 
4.1 Nature and Extent of Contamination ................................................................. 4-1 
4.2 Environmental Fate ........................................................................................... 4-1 
4.3 Site Assessments ............................................................................................ .4-6 
J 
AIJ6.l.)3IWP/SNL03:R5346.doc 840657.03.01 06125103 8:49 AM 
TABLE OF CONTENTS (Concluded) 
4.3.1 Summary ........................................................................................... .4-6 
4.3.2 Risk Assessments .............................................................................. 4-6 
4.4 Baseline Risk Assessments .............................................................................. 4-7 
4.4.1 Human Health ................................................................................... .4-7 
4.4.2 Ecological ........................................................................................... 4-7 
5.0 NO FURTHER ACTION PROPOSAL.. ......................................................................... 5-1 
5.1 Rationale .......................................................................................................... 5-1 
5.2 Criterion ............................................................................................................ 5-1 
6.0 REFERENCES ............................................................................................................. 6-1 
ALJ6-03foNPISNl03:R5346.doc ii 840857.03.01 061251038:49 AM 
LIST OF FIGURES 
Figure 
2.2.1-1 Location Map of the Former Building 915/922 Septic System, TA-II, 
Drain and Septic Systems Site 1003 ................................................................. 2-3 
2.2.1-2 Site Map of the Former Building 915/922 Septic System, TA-II, Drain and 
Septic Systems Site 1003 ................................................................................. 2-5 
3.4-1 Collecting Soil Samples from Beneath the Former Building 915/922 
Septic System Seepage Pits (DSS Site 1003), TA-II, September 23,2002 ....... 3-3 
3.4-2 Collecting Soil Samples from Beneath the Former Building 915/922 
Septic System Seepage Pits (DSS Site 1003), TA-II, September 24,2002 ....... 3-3 
4.2-1 Conceptual Site Model Flow Diagram for Building 915/922 Septic System, 
DSS Site 1003 .................................................................................................. 4-3 
) 
AU6-03IWP/SNL03:R5346.doc iii 840857.03.01 06126103 4:23 PM 
( 
This page intentionally left blank. 
( 
( 
AU6-03N>1P/SNL03:R5346.doc iv 840857.03.01 06125103 8:49 AM 
) 
) 
Table 
3.4-1 
3.4.2-1 
3.4.2-2 
3.4.2-3 
3.4.2-4 
3.4.2-5 
3.4.2-6 
3.4.2-7 
3.4.2-8 
3.4.2-9 
3.4.2-10 
3.4.2-11 
LIST OF TABLES 
Summary of Soil Samples Collected at Building 915/922 Septic System 
(DSS Site 1003) ................................................................................................ 3-5 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, VOC Analytical Results, September 2002 
(Off-Site Laboratory) ......................................................................................... 3-7 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, VOC Analytical Method Detection Limits, 
September 2002 (Off-Site Laboratory) .............................................................. 3-8 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, SVOC Analytical Results, September 2002 
(Off-Site Laboratory) ......................................................................................... 3-9 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits, 
September 2002 (Off-Site Laboratory) ............................................................ 3-1 0 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, PCB Analytical Results, September 2002 
(Off-Site Laboratory) ....................................................................................... 3-12 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, PCB Analytical Method Detection 
Limits, September 2002 (Off-Site Laboratory) ................................................. 3-12 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, HE Compounds Analytical Results, 
September 2002 (Off-Site Laboratory) ............................................................ 3-14 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, HE Compounds Analytical Method 
Detection Limits, September 2002 (Off-Site Laboratory) ................................. 3-15 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, MetalS Analytical Results, September 2002 
(Off-Site Laboratory) ....................................................................................... 3-16 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, MetalS Analytical Method Detection Limits, 
September 2002 (Off-Site Laboratory) ............................................................ 3-17 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, Total Cyanide Analytical Results, September 
2002 (Off-Site Laboratory) ............•................................................................. 3-18 
AUG-03NY P/SNL03:R5346.doc v 840857.03.01 06125103 8:49 AM 
Table 
3.4.2-12 
3.4.2-13 
3.4.2-14 
4.2-1 
LIST OF TABLES (Concluded) 
Summary of Former Building 9151922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, Total Cyanide Analytical Method 
Detection Limits, September 2002 (Off-Site Laboratory) ..............................•.. 3-19 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results, 
September 2002' (On-Site Laboratory) ............................................................ 3-20 
Summary of Former Building 915/922 Septic System (DSS Site 1003), 
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results, 
September 2002 (Off-Site Laboratory) ............................................................ 3-21 
Summary of Potential COGs for Former Building 915/922 Septic System 
(DSS Site 1003) ................................................................ '................................ 4-5 
AU!HJ3IWP/SNL03:R5346,doc vi 640857.03.01 06125103 8:49 AM 
LIST OF ANNEXES 
) Annex 
A Septic Tank Sampling Results 
B Gore-SorberTM Passive Soil-Vapor Analytical Results 
C Soil Sampling Data Validation Reports 
D Risk Assessment 
) 
AUG-03NIP/SNL03:R5346.doc vii 840857.03.01 06125103 8:49 AM 
This page intentionally left blank. 
AU6-03N1P/SNL03:R5346.00c viii 840857.03.01 06125103 8:49 AM 
) 
) 
AOC 
SA 
bgs 
COC 
DOE 
DSS 
EB 
EPA 
ER 
ERCL 
FIP 
GS 
HE 
HI 
HWB 
KAFB 
kg 
L 
MDA 
MDL 
J..lg 
mg 
NFA 
NMED 
OU 
PCB 
OA 
OC 
RCRA 
RPSD 
SAP 
SNUNM 
SVOC 
SWMU 
TA 
TB 
VOC 
ACRONYMS AND ABBREVIATIONS 
area of concern 
butyl acetate 
below ground surface 
constituent of concern 
U.S. Department of Energy 
Drain And Septic Systems 
equipment blank 
U.S. Environmental Protection Agency 
Environmental Restoration 
Environmental Restoration Chemistry Laboratory 
Field Implementation Plan 
Gore-Sorber™ 
high explosive(s) 
hazard index 
Hazardous Waste Bureau 
Kirtland Air Force Base 
kilogram(s) 
liters 
minimum detectable activity 
method detection limit 
microgram(s) 
milligram(s) 
no further action 
New Mexico Environment Department 
Operable Unit 
polychlorinated biphenyl 
quality assurance 
quality control 
Resource Conservation and Recovery Act 
Radiation Protection Sample Diagnostics 
Sampling and Analysis Plan 
Sandia National Laboratories/New Mexico 
semivolatile organic compound 
Solid Waste Management Unit 
Technical Area 
trip blank 
volatile organiC compound 
AL!6·03/WP/SNL03:R534S.00c ix B40857.03.01 06125103 8:49 AM 
( 
This page intentionally left blank. 
AU6-03IWPISNL03:R5346.doc x 840857.03.01 061251038:49 AM 
) 
) 
) 
1.0 PROJECT BACKGROUND 
Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of the 
SNUNM Environmental Restoration (ER) Project activities. The 23'd site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 
It was also known that numerous other miscellaneous DSS sites that were not designated as 
SWMUs were present throughout SNUNM. An initial list of these non-SWMU sites was 
compiled and summarized in an SNUNM document dated July 8, 1996, and included a total of 
101 sites, facilities, or systems (Bleakly July 1996). For tracking purposes, each of these 101 
individual DSS sites was designated with a unique four-digit site identification number starting 
with 1001. This numbering scheme was devised to clearly differentiate these non·SWMU sites 
from existing SNUNM SWMUs, which have been designated by one to three·digit numbers. As 
work progressed on the DSS site evaluation project, it became apparent that the original 1996 
list was in need of field verification and updating. This process included researching SNUNM's 
extensive library of facilities engineering drawings and conducting field verification inspections 
jointly with SNUNM ER personnel and New Mexico Environment Department (NMED)/ 
Hazardous Waste Bureau (HWB) regulatory staff from July 1999 through January 2000. The 
goals of this additional work included: 
• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever actually existed. 
• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, dr~infields, seepage 
pits, etc.). 
• Identify which systems WOUld, and would not, need initial shallow investigation 
work as required by NMED. 
• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 
A number of additional drain systems were identified from the engineering drawing and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual drain and septic systems was generated in 2000. Of these 121 sites, NMED 
required environmental assessment work at a total of 61; no evaluation of the remaining 
60 systems was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that 
AU6.fJ3IWP/SNL03:R5346.doc 1-1 640857.03.01 06125103 8:20 AM 
the system did not in fact exist, which decreased the number of DSS sites requiring 
characterization to 60. 
Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked closely together to reach consensus on a staged 
approach and specific procedures that would be used to characterize the DSS sites, as well as 
the remaining OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for 
NFA. These procedures are described in detail in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM 
October 1999), which was approved by NMED/HWB on January 28, 2000 (Bearzi January 
2000). A follow-on document, the "Field Implementation Plan IFIP], Characterization of 
Non-Environmental Restoration Drain and Septic Systems" (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by NMED for each of the 60 DSS sites. The FIP was approved by NMED in February 
2002 (Moats February 2002). 
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2.0 BUILDING 915/922 SEPTIC SYSTEM 
2.1 Summary 
The SNUNM ER Project has conducted an assessment of DSS Site 1003, the Building 915/922 
septic system. There are no known or specific environmental concerns at this DSS site. It is 
one of many SNUNM DSS sites at which environmental characterization is being required by 
NMED/HWB. An assessment was conducted to determine whether environmental 
contamination was released to the environment via the septic system present at the site. This 
report presents the results of the assessment and, based upon the findings, recommends a risk-
based proposal for NFA for the Building 915/922 septic system site. This NFA proposal 
provides documentation that the site was sufficiently characterized and that no significant 
releases of contaminants to the environment occurred via the Building 915/922 septic system, 
and that it does not pose a threat to human health or the environment under industrial or 
residential scenarios. Current operations at the site are conducted in accordance with 
applicable laws and regulations that are protective of the environment. The buildings were 
demolished in 2003 and the septic system was abandoned at that time. 
Review and analysis of all relevant data for the Building 915/922 septic system site indicate that 
concentrations of constituents of concern (COCs) at this site were found to be below applicable 
risk assessment action levels .. Thus, DSS Site 1003, the Building 915/922 septic system, is 
proposed for an NFA decision based upon sampling data demonstrating that COCs released 
from the site into the environment pose an acceptable level of risk under current and projected 
future land uses as set forth by Criterion 5, which states: ''The SWMU/AOC [Area of Concern] 
has been characterized or remediated in accordance with current applicable state or federal 
regulations, and the available data indicate that contaminants pose an acceptable level of risk 
under current and projected future land use" (NMED March 1998). 
2.2 Site Description and Operational History 
2.2.1 Site Description 
The Building 915/922 septic tank and seepage pits are located in SNUNM Technical Area (TA)-
II on federally owned land, which is controlled by Kirtland Air Force Base (KAFB) and permitted 
to the U.S. Department of Energy (DOE) (DOE et a\. September 1995) (Figure 2.2.1-1). DSS 
Site 1003 is located approximately 1,250 feet northeast of the main entrance into TA-II, and is 
located west of the former locations of Buildings 915 and 922 (Figure 2.2.1-2). As shown in 
Figure 2.2.1-2, this septic system consists of a 900-gallon septic tank connected to two seepage 
pits. Construction details of this system are based upon information presented in SNUNM 
engineering drawings (SNUNM August 1986) and inspections conducted at the site. 
TA-lilies at the southern boundary of the East Mesa on a broad pediment that gently slopes 
toward the Rio Grande. Surface drainage across the East Mesa follows the pediment slope 
westward toward the Rio Grande. No springs Of perennial surface-water bodies are present in 
the vicinity of the site. The annual precipitation for the area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). The estimates of evapotranspiration rates for 
AlJ6.03IWP/SNL03:R5346.00c 2-1 840857.03.01 061251038:20 AM 
( 
This page intentionally left blank. 
AU6-03IWP/SNL03:R5346.doc 2-2 840857.03.01 06125103 8:20 AM 
Albuquerque 
.r 
-,....-- r-nBlvdr 
§ ---J-.l - -~ - I 
~ r Albuq --- -.I"--- -
- Airpolt 
> 
-
---
+ 
P -+ i 
391tJOI'J 
I 
--
, 
I 
I 
I~ 
I 
l 
+ 
Legend 
-- -
ass Site 1003 
Major Road 
KAFB Boundary 
SNL Technical Area (TA) 
-
TA·' 
TA-II/ 
4/85DQ 
+ 
OSS Site 
1003 
-
'10
0;/;.:'0 
~ 
""--T.>wu 
Isleta Pueblo 
4rRr.OO 
+ 
- -
Motuano 
Base 
.., 
U,S,F.S. I Withdrawn 
~ Area 
-=--=---111"_'--=1 
Figure 2.2.1-1 
Location Map of the Former Building 91 5/922 
Septic System, lA-II, 
2-3 
Drain and Septic Systems Site 1003 
• ~~nn .", 
"'-Ie 'PI ,,-, 
• .... " .. 
" ~j;AI." Meteo. 
Sandia Natlonallaboratories. New MeXICO 
En'lironC'!'lental Geographic Informarion System 
r 
r 
M.pi,d - 000105 m (1lJIO::J liNC "Of" oRG: Ii!ll ::ii "'Qi:i;~~J010'!l~!?'1 
413:100 
r-
I " " 
/ & 79191 
" 
/ 
Distribution 
Box 
I 
~t34()(J 4 :.J6ffll 
-----------------
~ -------- :J 
I 
I 
I Former 
1 Bldg . 
I 915 
1 I 
1 I I 
, - - ----, ~'" 
\ 
.,/ 91S i922·SP1·SH1 (:) Septic Tank I ' E!) ," 179190 ® \ Seepage Pit 
179179 E!) ®. E!)'79193 
9151922-SP2·BHl 
t1)'19184 
, 
, 
,. 
l.,. 
, 
'1 I I,. _., 
~ !..L _ .Ji _ ..L , 
I , 
I ~ + I I I J ,- I I + 
r 
L 1 
I 
I Former 
: Bldg. 
I 922 
I 
I 
I L ___ _ 
J I 
. '-3600 
• 
Legend Figure 2.2.1-2 
Borehole location Site Map of the Former Building 915/922 Septic System, TA-II , 
Gore-Sorber Sample location Drain and Septic Systems Site 1003 
Septic Tank I Seepage Pit I Dlst"bution Box 
Drain Lme 
Folmer Building ' Structure 
Paved and Unpaved Road 
, 
'2 .. 
1la.Ie .. Wei ... 
. )--~~ Fence 
2-5 
Sandia National Laboraton9s. New Mexico 
Environmental Geographic Information System. 
- ----' 
the KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). Infiltration of precipitation is almost nonexistent since virtually all of the 
moisture subsequently undergoes evapotranspiration. 
The site is not within the 1 OO-year Tijeras Arroyo floodplain, and is located approximately 
1,400 feet northwest of the active channel, which flows only several times each year at 
Powerline Road. Tijeras Arroyo is the most significant surface-water drainage feature on KAFB. 
The arroyo originates in Tijeras Canyon, which is bounded by the Sandia Mountains to the north 
and the Manzano Mountains to the south. The arroyo trends southwest along the southern 
edge of the site, eventually draining into the Rio Grande approximately 8.5 miles west of the 
site. 
Soil along the north em rim of Tijeras Arroyo is poorly developed and has been identified as the 
Bluepoint-Kokan Soil Association (Hacker 1997). Areas underlain by this soil series contain well-
developed calcic horizons, which are the remnants of the Tijeras, Wink, and Madurez soils 
originally developed on older surface deposits. The Bluepoint·Kokan soil reflects the erosion of 
older soil units and is characterized by discontinuous soil horizons. Soil along the northern rim of 
Tijeras Arroyo and TA-II was defined as the North Supergroup when background concentrations 
for coes were established (IT March 1996). 
The underlying geology consists of surface alluvial deposits that are underlain by the upper unit of 
the Santa Fe Group. Hawley and Haase (1992) estimate that in this area, the piedmont-slope 
alluvium may be up to 100 feet thick, and the upper Santa Fe Group unit is approximately 
1,200 feet thick. Depth to bedrock is estimated to be more than 1 ,500 feet below ground surface 
(bgs). 
The site lies at an average elevation of approximately 5,423 feet above mean sea level. Two 
water-bearing zones, a shallow groundwater system, and the regional aquifer underlie the site. 
Depth to the shallow groundwater system is approximately 300 feet bgs. The shallow 
groundwater system is not used as a water supply. Depth to the regional aquifer is 
approximately 545 feet bgs. Both the City of Albuquerque and KAFB use the regional aquifer as 
a water supply source. Groundwater flow in the shallow groundwater system is to the southeast 
while regional groundwater flow is believed to be predominantly north-northwest (SNUNM 
March 2002). The nearest production wells are west and northwest of the site and include 
KAFB-7 andKAFB-1, which are approximately 1.7 and 1.3 miles away, respectively. The 
nearest groundwater monitoring wells are the group of wells installed within TA-II. These wells 
are located approximately 600 feet northwest and 800 feet southwest of the site (SNUNM 
August 2002). 
2.2.2 Operational History 
Available information indicates that Building 915 was constructed in 1951, and it is assumed 
that the septic system was also constructed at this time (IT December 1996). The building 
served as an explosives development laboratory for detonator assembly, powder pressing, and 
explosives shipping and receiving. Staff occupied this building from 1965 through 1995 (IT 
December 1996). Building 922 was constructed in 1957 and it is assumed that this building was 
added to the septic system at this time. This building was used for explosives research, 
including assembly and testing of detonators. A site inspection conducted of both buildings in 
September 1996 found that the buildings were vacant. Because operational records were not 
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available, the investigation was planned to be consistent with the DSS site investigations and to 
sample for the most commonly anticipated COCs found at similar test facilities. 
2.3 Land Use 
2.3.1 Current Land Use 
The current land use for DSS Site 1003 is industrial. 
2.3.2 Future/Proposed Land Use 
The projected land use for DSS Site 1003 is industrial {DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 
Three assessment investigations of the Building 915/922 septic system have been conducted. 
Investigations two and three were required by NMED/HWB to adequately characterize this site, 
and were conducted in accordance with procedures presented in the 1999 SAP and 2001 FIP, 
described in Chapter 1.0. These investigations are discussed in the following sections. 
3.1 Summary 
Three assessment activities have been conducted at the site. In June 1992, waste 
characterization samples were collected from the Building 915/922 septic system (SNUNM 
June 1993) (Investigation 1). In April 2002, a passive soil-vapor screening survey was 
conducted to determine whether areas of significant volatile organic compound (VOG) 
contamination were present in the soil around the seepage pits (Investigation 2). In September 
2002, soil samples were collected from single soil borings drilled through the center of, and 
beneath, each of the two seepage pits (Investigation 3). These investigations are discussed 
below. 
3.2 Investigation 1-Septic Tank Sampling 
Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNUNM 
septic tanks for chemical and radiological contamination. The primary goal of the sampling 
effort was to identify types and concentrations of potential contaminants in the waste within the 
tanks so the appropriate waste disposal and remedial activities could be planned. 
On June 25, 1992, aqueous and sludge samples were collected from the septic tank located 
west of Building 915/922 (SNUNM June 1993). It was noted at the time of collections that the 
two seepage pits were dry, therefore no samples were collected. Aqueous samples were 
analyzed for VOGs, semivolatile organic compounds (SVOGs), high explosive (HE) compounds, 
pesticides, polychlorinated biphenyls (PCBs), metals, phenolic compounds, nitrates/nitrites, 
formaldehyde, fluoride, cyanide, oil and grease, and radiological constituents. Sludge samples 
were analyzed for metals and radiological constituents. Samples were submitted to 
EnsecolRocky Mountain Analytical Laboratory for chemical and radiological analysis. A fraction 
of each sample was also submitted to SNUNM Radiation Protection Sample Diagnostics 
(RPSD) laboratory for gamma spectroscopy analysis. The analytical results are presented in 
AnnexA. 
3.3 Investigation 2-Passive Soil-Vapor Sampling 
In April and May 2002, a passive soil-vapor screening survey was conducted in the 
Building 915/922 seepage pit area. This survey was required by NMED/HWB regulators, and 
was conducted to determine if any areas of significant VOC contamination were present in soil 
at the site. 
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3.3.1 Passive Soil-Vapor Sampling Methodology 
A Gore-SorberTM (GS) passive soil-vapor survey is a semi-quantitative screening procedure that 
can be used to identify many VOGs present in the vapor phase in soil. This technique is highly 
sensitive to organic vapors, and the result produces a qualitative measure of organic soil-vapor 
chemistry over a two- to three-week period rather than one at one point in time. 
Each GS passive soil-vapor sampler consisted of a Hoot-long by approximately 1;4-inch-
diameter tube of waterproof, vapor-permeable fabric containing 40 milligrams of absorbent 
material. At each sampling location, a 1 V2-inch by 3-feet-deep borehole was drilled with the 
Geoprobe™ drilling rig. A sample identification tag and location string was attached to the GS 
sampler, and it was lowered into the open borehole to a depth of 1 to 2 feet bgs. The location 
string was attached to a numbered pin flag at the surface. A cork was placed in the borehole 
above the sampler as a seal, and the upper 1 foot of the borehole, from the cork to the ground 
surface, was then backfilled with site soil. 
The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to W.L. 
Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOGs of interest are reported as the quantity or mass (expressed in micrograms) of the 
individual VOGs that were absorbed by the sampler while it was in the ground (Gore June 
2002). All samples were documented and handled in accordance with applicable SNUNM 
operating procedures. 
3.3.2 Soil-Vapor Survey Results and Conclusions 
A total of six GS passive soil-vapor samplers were placed in the seepage pit areas of the site 
(Figure 2.2.1-2). Samplers were installed on April 30, 2002, and were retrieved on May 15, 
2002. The analytical results for the six samplers placed at this site are presented in Annex B. 
GS sample locations are designated by 6-digit sample numbers both on Figure 2.2.1-2, and by 
the same 6-digit numbers on the GS analytical results table in Annex B. 
As shown in the GS analytical results tables in Annex B, the GS samplers were analyzed for a 
total of 19 individual or groups of VOGs, including trichloroethylene, cis- and trans-
dichloroethene, tetrachloroethene, and benzene/toluenefethylbenzene/xylene. Although low to 
trace-level (but quantifiable) amounts of 15 VOGs were detected, they did not indicate any 
significant areas of VOG contamination at the site that would require additional characterization. 
3.4 Investigation 3-Soil Sampling 
Once the system drainlines were located, soil sampling was conducted in accordance with the 
rationale and procedures described in the NMED-approved 1999 SAP (SNUNM October 1999). 
On September 24, 2002, soil samples were collected from soil borings drilled through the center 
of and directly beneath the two seepage pits located at the site. Soil boring locations at this site 
are shown in Figure 2.2.1-2. Figures 3.4-1 and 3.4-2 show soil samples being collected at DSS 
Site 1003. A summary of the number of sample locations, sample depths, and sample analyses 
are presented in Table 3.4-1. 
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Figure 3.4-1 
Collecting Soil Samples from Beneath the Former Building 915/922 
Septic System Seepage Pits (DSS Site 1003), TA-II, September 23.2002 
Figure 3.4-2 
Collecting Soil Samples from Beneath the Former Building 915/922 
Septic System Seepage Pits (DSS Site 1003), T A-II , September 24, 2002 
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Table 3.4-1 
Summary of Soil Samples Collected at Building 915/922 Septic System (DSS Site 1003) 
Top of 
Sampling 
Number Interval(s) in Total 
of Each Total Number Number of Date(s) 
Analytical Borehole Borehole of Soil Duplicate Samples 
Sampling Area Parameters Locations (ft bgs)a Samples Samples Collected 
Seepage Pits VOCs 2 27,32 4 0 09-24-02 
SVOCs 2 27,32 4 0 09-24-02 
PCBs 2 27,32 4 0 09-24-02 
HE 2 27,32 4 0 09-24-02 
Total Cyanide 2 27,32 4 0 09-24-02 
RCRA metals 2 27,32 4 0 09-24-02 
Hexavalent Chromium 2 27,32 4 0 09-24-02 
Gamma Spectroscopy 2 27,32 4 0 09-24-02 
Gross Alpha/Beta 2 27,32 4 0 09-24-02 
Activity 
'Sampling intervals started at an average of 27 and 32 ft bgs. Actual sampling depths for each sample 
varied due to recovery and are shown for each sample in the individual analytical tables. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
HE = High explosive(s). 
PCBs = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
3.4.1 Soil Sampling Methodology 
An auger drill rig was used to sample all boreholes at two depth intervals. In boreholes drilled 
through the center of the seepage pits, the shallow sample interval started at the estimated 
base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval started 
5 feet below the top of the upper interval. Once the aUJler rig had reached the top of the 
sampling interval, a 1 }2-inch by 3-foot long Geoprobe T sampling tube lined with a butyl acetate 
(SA) sampling sleeve was inserted into the borehole and hydraulically driven three feet down to 
fill the tube with soil. 
Once.the sample tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by Slicing off a 3- to 4-inch section from the lower end of the SA sleeve 
and capping the section ends first with Teflon film, then a rubber end cap, and finally sealing 
them with tape. 
For the non-VOe analyses, the remaining soil in the SA liner was transferred into a 
decontaminated mixing bowl and aliquots of soil were transferred to appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
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runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 
All soil samples were submitted to General Engineering Laboratories, Inc. in Charleston, South 
Carolina, except for gamma spectroscopy samples which were sent to the SNUNM RPSD 
Laboratory. All samples were documented and handled in accordance with applicable SNUNM 
Operating Procedures and transported to on-site and off-site laboratories for analysis. 
VOCs were analyzed by EPA Method 8260; SVOCs by EPA Method 8270; HE by EPA Method 
8330 (EPA 8095 equivalent at the on-site Environmental Restoration Chemistry Laboratory . 
[ERCLl); PCBs by EPA Method 8082; RCRA metals and hexavalent chromium by EPA Methods 
601 0!7471 A and 7196A; total cyanide by EPA Method 9012A; gamma spectroscopy by EPA 
Method 901.1 (or equivalent at the on-site RPSO Laboratory); and gross alpha and beta by EPA 
Method 900.0, or equivalent. 
3.4.2 Soil Sampling Results and Conclusions 
Analytical results for the soil samples collected at DSS Site 1003 are presented and discussed 
below. Sample locations are shown on Figure 2.2.1-2. 
Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-1. Method detection limits (MDLs) for the vac analyses are presented 
in Table 3.4.2-2. 1 ,2-Dichloropropane (0.267 J micrograms/liter [).IglL]) was detected only in the 
trip blank associated with these samples. No VOCs were detected in any of the soil samples. 
SVOCs 
Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-3. MDLs for the SVOC analyses are presented in Table 3.4.2-4. Bis 
(2-ethylhexyl) phthalate (NO [30] to 167 J microgl1lms/kilogram [).Iglkg]) was detected in three of 
the four soil samples. Oi-n-octyl phthalate (38.5 J ).Ig/kg) and pyrene (133 J p.g/kg) were 
detected in the 33-foot sample from borehole 915-922-SP1-BH1-33-S. 
Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-5. MDLs for the PCB analyses are presented in Table 3.4.2-6. No 
PCBs were detected in any of the soil samples. 
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Table 3.4.2-1 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes VOCs (Method 8260a) (I-Ig/kg) 
Record 
Number b ER Sample 10 Sample Depth (ft) 1,2·Dichloropropane 
605729 915·922·SP1-BH1·27 -S 
605729 915·922-SP1-BH 1-33-S 
605729 915-922-SP2-BH 1-26-S 
605729 9'\ 5-922-SP2-BH1-31-S 
9uali!y Assurance/Quality Control Samples(llglL) 
605729 915-922-TB 
Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis RequestlChain-of-Custody Record. 
BH 
DS$ 
EPA 
ER 
ft 
= Borehole. 
= Drain and Septic Systems. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 
27 ND(0.49) 
33 NO (0.5) 
26 ND (0.49) 
31 NO (0.462) 
NA 0.267 J (1 
10 
J() = The reported value is greater than or equal to the method detection limit but is less than the 
Ilg/kg 
I-Ig/L 
NA 
NO () 
S 
SP 
TB Voc 
practical quantitation limit, shown in parentheses. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the method detection limit, shown in parentheses. 
= Soil sample. 
= Seepage pit. 
= Trip blank. 
= Vola1i\e organic compound. 
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Table 3.4.2-2 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, VOC Analytical Method Detection Limits 
September 2002 
(Off-Site Laboratory) 
Method 8260' Detection Umit 
Analyte (J.tQikQ) 
Acetone 3.38-3.67 
Benzene 0.433-0.469 
Bromodichloromethane 0.471-0.51 
Bromoform 0.471-0.51 
Bromomethane 0.481-0.521 
2-Butanone 3,6-3.9 
Carbon disulfide 2.27-2.46 
Carbon tetrachloride 0.471-0.51 
Chlorobenzene 0.394-0.427 
Chloroethane 0.779-0.844 
Chloroform 0,5-0.542 
Chloromethane 0.356-0.385 
Dibromochl{Jromethane 0.481-0.521 
1, 1-Dich loroethane 0,452-0.49 
1,2-Dichloroethane 0.413-0.448 
1,1-Dichloroethene 0.481-0.521 
cis-1,2-Dichloroethene 0.452-0.49 
trans-1,2-Dichloroethene 0.51-0.552 
1,2-DichlorClQropane 0.462-0.5 
cis-, ,3-Dicnlo[{Jp!o~ene 0.413-0.448 
trans-1,3-DichlorOj:lfopene 0.24-0.26 
Ethyl benzene 0.365-0.396 
2-Hexanone 3.63-3,93 
Methylene chloride 1.3-1.41 
4-methyt-, 2-Pentanone 3.88-4.2 
Styrene 0.375-0.406 
1,1,2,2-Tetrachloroethane 0.875-0.948 
Tetrachloroethene 0.365-0.396 
Toluene 0.327-0.354 
1 ,1 ,1-T rich loroethane 0.51-0.552 
1,1,2-Trichloroethane 0.519-0.563 
Trichloroethene 0,433-0.469 
Vinyl acetate 1.71-1_85 
Vinyl chloride 0.538-0.583 
Xylene 0.375-0.406 
aEPA November 1986. 
DSS = Drain and SeptiC Systems. 
EPA = U.S. Environmental Protection Agency. 
).Ig/kg = Microgram(s) per kilogram. 
VOG = Volatile organic compound. 
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Table 3.4.2-3 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 
(Oft-Site Laboratory) 
Sample Attributes SVOCs (Method 8270a ) ~!lg/kg) 
Record Sampfe 
Number!> ER Sample ID Depth (tt) 
605729 915-922-SP1-BHI-27-S 27 
605729 915-922-SP1-BHI-33-S 33 
605729 915-922-SP2-BH1-26-S 26 
605729 915-922-SP2-BHI-31-S 31 
Note: Values in bold represent detected analy1es. 
"EPA November 1986. 
°Analysis RequesVChain-of-Custody Record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
Di-n-octyl bis(2-Ethylhexyl) 
phthalate Pyrene phthalate 
NO (30.3) ND (16.7) ND (30) 
38.5 J (333 133 J (33.3 167 J (333 
ND (30.3) ND (16.7) 92.5 J (333 
NO (30.3) ND (16.7) 96.3 J (~33 
J ( ) = The reported value is greater than or equal to the method detection limit but is less than the 
~g/kg 
ND() 
S 
SP 
SVOC 
practical quantitation limit, shown in parentheses. 
= Microgram(s) per kilogram. 
= Not detected above the method detection limit, shown in parentheses. 
= Soil sample. 
= Seepage pit. 
= Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, SVOC Analytical Method Detection limits 
September 2002 
(Off-Site Laboratory) 
Method 8270a 
Detection Limit 
Analyte (ilglkg) 
Acenaphthene B 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a aJ1thracene 16.7 
Benzo(a Ipyrene 16.7 
Benzo(b fluoranthene 16.7 
Benzo(ghi)perylene 16.7 
Benzo(k fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
8utylbenzyl phthalate 28.7 
bis(2-Chloroethoxy) methane 12.3 
bis(2-Chloroethyl) ether 37.3 
bis-Chloroisopropyl ether 11 
bis(2-Ethylhexyl) phthalate 30 
Carbazole 16.7 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chloro-3-methylphenol 167 
4-ChJorobenzenamine 167 
4-ChJorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Creso\ 26 
Dibenz[a,hlanthracene 16.7 
Dibenzofuran 17 
1,3-Dichlorobenzene 11.3 
1,2-Dichlorobenzene 10 
1,4-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2.4-Dichlor(jphenol 20.7 
Diethylp_htha late 17.7 
2,4- Dimelhylphencl 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Din itro-o-c resol 167 
2,4-Dinitropllenol 167 
2,4-Dinitrololuene 25.3 
2,6-Dinilrotoluene 33.3 
Di-n-octYI phthalate 30.3 
Diphenyl amine 22.3 
Fluoranlhene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 
September 2002 
(Off-Site Laboratory) 
Method 8270 
Detection Limit 
Analyte 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-c,d)pyrene 
Isophorone 
2-Methylnaphthalene 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitro-benzene 
2-Nitrophenol 
4-Nitrophenol 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J..lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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12.7 
167 
22 
16.7 
16 
16.7 
33.3 
16.7 
167 
167 
37 
20.3 
17 
167 
22.7 
167 
16.7 
12.7 
16.7 
12.7 
17.3 
27.3 
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Table 3.4.2-5 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes 
Record Number!' ER Sample ID Sample Depth (ft) PCBs (Method 8082a) (/l9/kg) 
605729 915-922-SP1-BH1-27-S 27 NO 
605729 915-922-SP1-BH1-33-S 33 ND 
605729 915-922-SP2-BH 1-26-S 26 ND 
605729 915-922-SP2-BH1-31-S 31 ND 
SEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA '" U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
1l9lkg = Microgram(s) per kilogram. 
ND = Not detected above the method detection limit. 
PCB = Polychlorinated biphenyl. 
S '" Soil sample. 
SP = Seepage pit. 
Table 3.4.2-6 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, PCB Analy1ical Method Detection Limits 
September 2002 
(Off-Site Laboratory) 
Method 80828 
Detection Lim it 
Analyte (Ilg/kg) 
Aroclor-1016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 
aEPA November 1986. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
1l9lkg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Analytical results 10r the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-7. MOLs for the HE analyses are presented in Table 3.4.2-8. No HE 
compounds were detected in any of the soil samples. 
RCRA Metals and Hexavalent Chromium 
Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-9. MOLs for the metals analyses are presented in Table 3.4.2-10. 
None of the metal concentrations detected in these samples exceeded their respective NMEO-
approved background concentrations. 
Total Cyanide 
Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-11. MDLs for the cyanide analyses are presented in Table 3.4.2-12. 
No cyanide was detected in any of the soil samples. 
Radionuclides 
Analytical results for the gamma spectroscopy analysis 01 the four soil samples collected from 
the two seepage pit boreholes are presented in Table 3.4.2-13. No readings above NMED-
approved background were detected in any sample analyzed. However. although it was not 
detected, the minimum detectable activity (MDA) for uranium-235 exceeded the background 
activity due to an insufficient gamma spectroscopy count time. 
Gross Alpha/Beta Activity 
Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-14. No elevated readings of gross alpha/beta activity were detected in 
any of the samples. These results indicate no significant levels of residual radioactive material 
in soil at the site. 
3.4.3 Soil Sampling Data Quality 
No duplicate soil samples were collected at this site. 
3.4.4 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 
Quality assurance (QA)/quality control (QC) samples were collected at an approximate 
frequency of one per 20 field samples. These typically included sample duplicates and matrix 
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Table 3.4.2-7 
Summary 01 Former Building 9151922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, HE Compounds Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes HE 
Record Sample (Method 8330a) 
Number!> ER SamplelD Depth (ft) (~gJkg) 
605729 915-922-SP1-BH1-27 -S 27 NO 
605729 915-922-SP1-BH1-33-S 33 ND 
605729 915-922-SP2-BH1-26-S 26 ND 
605729 915-922-SP2-BH1-31-S 31 ND 
"EPA November 1986. 
t'Analysis RequestlCllain-of-Custody Record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
11 = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
l-lg/kg = Microgram(s) per kilogram. 
ND = Not detected above the method detection limit. 
S = Soil sample. 
SP = Seepage pit 
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Table 3.4.2-6 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, HE Compounds Analytical Method De1ection Limits 
September 2002 
(Off-Site Laboratory) 
Method 8330a 
Detection Lim it 
Analyte (llQIkg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitro-benzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetry! 22.1 
1,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 
aEPA November 1986. 
DSS "" Drain and Septic Systems. 
EPA "" U.S. Environmental Prolection Agency. 
HE :: High exprosive(s). 
HMX "" 1 ,3,5,7 -tetranitro-1 ,3,5.7-tetrazacyclooctane. 
~g{kg :: Microgram(s) per Kilogram. 
RDX :: 1,3.5-trinitro-1.3,5-triazacyclohexane. 
Tetryl :: 2,4,6-trinitrophenylmethylnitramine. 
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Table 3.4.2-9 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes Metals (Method 30501719617471") (mg/kg) 
Record Sample 
Number> ER Sample ID Depth (ttl 
605729 915-922-SP1-BH1-27-S 27 
605729 915-922-SP1-BH1-33-S 33 
605729 915-922-SP2-BH1-26-S 26 
605729 915-922-SP2-BH1-31-S 31 
Background Concentration (North Area Supergroup)C 
"EPA November 1986 . 
bAnalysis Request/Chain-of-Custody Record. 
cDinwiddie September 1997. 
BH ;0 Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
ID = Identification 
Arsenic 
1.37 J 
1.39 J 
1.83 J 
1.66 J 
4.4 
Chromium 
Barium Cadmium Chromium (VI) 
62.1 0.192 J 10.4 J ND 
(0.467) (0.0543) 
89.9 0.162 J 5.12 J ND 
(0.459) (0.0532) 
117 0.26J 6.68 J ND 
(0.49) (0.0529) 
129 0.191 J 9.93 J ND (0.052) 
(0.49) 
200 0.9 12.8 1 
J = Analytical result was qualified as an estimated value during data validation, see data validation report. 
Lead Mercury 
3.74J 0.000901 J 
(0.00892) 
4.43J 0.00262 J 
(0.00954) 
5.21 J 0.0038 J 
(0.00906) 
4.57 J 0.00264 J 
(0.00945) 
11.2 <0.1 
Selenium 
0.241 J 
(0.467) 
ND (0.149) 
ND (0.159) 
ND (0.159) 
<1 
J ( ) = The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
S :: Soil sample. 
SP = Seepage pit. 
Silver 
ND 
(0.0843) 
ND 
(0.0828) 
0.661 
0.114 J 
(0.49) 
<1 
) 
) 
Table 3.4.2-10 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, Metals Analytical Method Detection Limits 
September 2002 
(Off-Site Laboratory) 
Method 601 0f7196AJ7 471 Aa 
AnaMe Detection Lim itJmJl/kill 
Arsenic 0.189-0.202 
Barium 0.0612-0.0654 
Cadmium 0.0439-0.0469 
Chromium 0.148-0.158 
Chromium (VI) 0.052-0.0543 
Lead 0.26-0.278 
Mercury 0.000876-0.000938 
Selenium 0.149-0.159 
Silver 0.0828-0.0884 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.4_2-11 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 
(Off-Site Laboratory) 
Total Cyanide 
Sample Attributes {Method 9012A3) (mlLlkgt 
Record Sample 
Numberl' ER Sample ID Depth ift) Talal Cyanide 
605729 915-922-SP 1-BH1-27-S 27 ND (0.0381) 
605729 915-922-SP1·BH1-33-S 33 ND 0.035) 
605729 915-922-SP2-BH1-26-S 26 ND( 0.0419) 
605729 915-922-SP2-BH1-31-S 31 NDJ 0.0419) 
aEPA November 1986. 
bAnalysis RequestJChain-of-Custody Record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (Ieet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected above the method detection limit, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
AU6'{)&WP/SNL03:R5346.doc 3-18 840857.03.01 061251038:20 AM 
J 
Table 3.4.2-12 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, Total Cyanide Analytical Method Detection Limits 
September 2002 
(Off-Site Laboratory) 
Method 9012N 
Detection Limit 
Analyte (mgJkg) 
Total Cyanide O.035-<J.0419 
"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
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Sample Attributes 
Table 3.4.2-13 
Summary of Former Building 915/922 Septic System (OSS Site 1003) 
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 
(On-Site laboratory) 
Activity (pei/g) 
Record Sample Cesium·i37 Thorium-232 Uranium-235 
Number'l ER Sample ID DeQ!hlft) Result Error> Result Error> 
605731 915-922/1 ()()3.SP 1-BH1-27·S 27 ND (0.0256) -- 0.928 0.427 
605731 9 15-922/1 003·SP1-BH 1·33·S 33 NO (0.0266) .- 0.8 0.374 
605731 915·9221i 003·SP2-BH1·26-S 26 ND (0.0294) 
--
0.931 0.432 
605731 915-92211 003-SP2-BH 1·31-S 31 ND (0.0263) 
--
0.709 0.337 
Baci"(lround Activitv-North Area Supemroupc 0.084 NA 1.54 NA 
Nole: Values in bold exceed background activities or had MDAs that excee<led background activities. 
"Analysis Request/Chain·of-Custody Record. 
!>Two standard deviations about the mean detected activity. 
cDinwiddie, R.S. (New Mexico Environment Department). 
BH = Borehole. 
DSS = Drain and SeptiC Systems. 
ER = Environmental Restoration. 
It '" Foot (feef). 
10 := Identmcation. 
MDA := Minimum detectable activity. 
NA = Not applicable. 
ND () :: Not detected above the MDA, shown in parentheses. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP '" Seepage pit. 
= Error not calculated fOf non detectable results. 
Result Errori' 
NO (0.204) 
--
NO (0.204 
--
NO (0.228 -. 
NO (0.201 
--
0.18 NA 
Uranium-23B 
Result Errofo 
NO (0.658 
--
NO (0.643 --
ND (0.724 " 
ND10.623 .-
1.3 NA 
) 
) 
Table 3.4.2-14 
Summary of Former Building 915/922 Septic System (DSS Site 1003) 
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes Activity (jJCilg) 
Record Sample Gross Alpha Gross Beta 
Number" ER Sample ID Depth (ft) Result 
605729 915-922-SP1-BH1-27-S 27 15.7 
605729 915-922-SP 1-BH 1-33-S 33 14.2 
605729 915-922-SP2-BH1-26-S 26 12.1 
605729 915-922-SP2-BHI-31-S 31 12.3 
aAnalysis Request/Chain-of-Custody Record. 
bTwo standard deviations about the mean detected activity. 
BH = Borehole. 
DSS = Drain and Septic Systems . 
. ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP = Seepage pit. 
Errort' Result Errort' 
3.57 18.2 1.34 
3.25 18.4 1.44 
2.94 18.4 1.39 
3.3 18 1.4 
spike/matrix spike duplicates> Typically, samples were shipped to the laboratory in batches of 
20, so that anyone shipment might contain samp~s trom sBveral sites. Aqueous equipment 
blanks (EBs) were collected at an approximate frequency of 1 per 20 samples and sent to the 
laboratory. EBs were analyzed for the same analytical suite as the soil samples in that 
shipment. Aqueous trip blanks (TBs), for VOC analysis only, were included in every sample 
cooler containing VOC soil samples. The analytical results for the EB and TB samples only 
appear on the data tables for the last site sampled in anyone shipment, although the results 
were used in the data validation process for all the samples in that batch. 
Table 3.4.2-1 presents the analytical results of the VOC QAlQC sample that was collected 
during the soil sampling assessment of DSS site "\003_ The QAlQC sample consisted of one 
trip blank used to document any VOG contamination that may have been attributed to shipping 
and field handling of the samples. An off-site laboratory analyzed the trip blank for VOGs. 
VOC concentrations in the trip blank were less than the detection limits for all analytes except 
1,2-dichloropropane. However, the concentration of 1 ,2-dichloropropane was below the 
practical quantitalion limit, and was qualified as an estimated (J) value. 
All off-site laboratory results were reviewed and verified/validated according to SNUNM "Data 
Validation LeveI3-DV, Rev 0 (SNUNM July 1994) or "Data Validation Procedure for Chemical 
and Radiochemical Data (AOP 00-03)" (SNUNM December 1999). In addition, SNUNM 
Department 7713 (RPSD Laboratory) reviewed all gamma spectroscopy results according to 
"Laboratory Data Review Guidelines" Procedure No. RPSD 02-11, Issue No.2 (SNUNM July 
1996). Annex C contains summaries of the off-site data validation results. The 
verification/validation process confirmed that the data are acceptable for use in this NFA 
proposal. 
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3.5 Site Sampling Data Gaps 
Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible CDC releases. There are no further data gaps regarding characterization of DSS 
Site 1003, the Building 9151922 septic system. 
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4.0 CONCEPTUAL SITE MODEL 
The conceptual site model for the Building 915/922 septic system, DSS Site 1003, is based 
upon the residual COGs identified in the soil samples collected from beneath the two seepage 
pits at this site. This section summarizes the nature and extent of contamination and the 
environmental fate of COCs. 
4.1 Nature and Extent of Contamination 
Potential COCs at DSS Site 1003 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, gross alpha/beta activity, and radionuclides detected by gamma 
spectroscopy. No VOCs, PCBs, HE compounds, or cyanide were detected in any of the soil 
samples collected at this site. SVOCs considered to be COCs are: di-n-octylphthalate, pyrene, 
and bis(2-ethylhexyl)phthalate. No metals or radionuclides were detected above the 
concentrations for the North Supergroup Area soils. If metal concentrations exceeded the 
maximum background screening value, or the nonquantifiable background value, then it was 
carried forward in the risk assessment process. However, the MOAs for U-235 analysis did 
exceed its respective background activity. Finally, gross alpha/beta activity did not indicate any 
significant radioactive contamination at the site. 
4.2 Environmental Fate 
Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system seepage pits. Possible secondary release mechanisms include uptake 
of COCs that may have been released to the soil beneath the seepage pits (Figure 4.2-1). The 
depth to the shallow groundwater system at the site (approximately 300 feet bgs) and to the 
regional aquifer (approximately 545 feet bgs) most likely precludes migration of COCs into the 
groundwater system. The potential pathways to receptors include soil ingestion, inhalation, or 
dermal contact which could occur as a result of exposure of the receptors to contaminated soil 
at the site. Annex D provides additional discussion on the fate and transport of COCs at DSS 
Site 1003. 
Table 4.2-1 summarizes COCs for DSS Site 1003. No evidence of contamination was found in 
soil samples collected at the site. All potential COCs were retained in the conceptual model and 
were evaluated in the human health risk assessments. The current and future land use for DSS 
Site 1003 is industrial (DOE et al. September 1995). 
The potential human receptors at the site are considered to be an industrial worker and a 
resident. The exposure route for the receptors are dermal contact, ingestion, and/or inhalation 
for all applicable pathways; however, this is a realistic possibility only jf contaminated soil is 
excavated at the site. 
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Historical Activities Current and Future Activities 
Primary Primary Secondary 
Contaminant Release Sources 
Sources' Mechanism 
Soil 
~-.-------, ,--------, Metals: All 
Septic System 
Effluent 
Release of Hazardous r- SVOCs: 
Constituents to Soil Bis(2-ethylhexyl) phthalate 
Secondary 
Release 
Mechanism 
~ercolation 
to Vadose Zone 
(=::::;:::~I Dust 11--_---11 
Di-n-octylphthalate -
1 Emissions 1 I 
• Major Exposure 
o Minor or no Exposure 
840857.06030000/A16 
Pyrena 
LEGEND 
a Primary source activities no 
longer conducted. 
b For Flora, ingestion = uptake 
, Pathway not applicable to human receptors 
Direct 1 
I 
Uptake by Biota I L.--- and Food Chain 
L Transfers 
Figure 4.2-1 
Pathways Exposure Potential 
to Path Receptors 
Receptors 
Irrbllrirll 
"""" Worker 
Adult I:Z:: auna 
I Dermal Contact 0 0 Water I Ingestion b 0 0 
Dermal Contact • 0 
Ingestion b/ 
Inhalation • 0 
I Air 
I 
Dermal Contact • 0 
Soil ~ External • Irradiation 0 
Ingestion b • 0 
Biota' Ingestion/Uptake 0 0 
Conceptual Site Model Flow Diagram for Building 915/922 Septic System, DSS Site 1003 
L 
Table 4.2-1 
Summary of Potential GOGs for Former Bui/ding 9151922 Septic System (DSS Site 1003) 
Number of COGs Greater than 
COCTVDe Samolesa Backaround 
VOCs 4 None 
SVOCs 4 bis(2-Ethylhexyl) phthalate 
4 Di-n-octylphthalate 
4 Pyrene 
PCBs 4 None 
HE 4 None 
RCRA Metals 4 None 
Hexavalent 4 None 
Chromium 
Cyanide 4 None 
Radionuclides 4 Uranium-235 
(pCi(o) 
aNumbar of samples includes duplicates and splits. 
bFrom Dinwiddie September 1997· 
Maximum 
Background 
limit/North Area Maximum Average 
Supergroupb Concentratione Concentrationd 
(mg/kg) (ma/kg) (mg/ko) 
NA NA NA 
NA . 0.0385 0.02099 
NA 0.133 0.03951 
NA 0.167 0.09270 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
0.18 NO (0.228) Not calculated f 
Number of Samples 
Where Background 
Concentration 
Exceeded" 
None 
3 
t 
1 
None 
None 
None 
None 
None 
4 
cMaximum concentration is the maximum amount detected, or the maximum MDL or MOA if nothing was detected. 
dAverage concenlralion includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDls for nondete!:t 
results, divided by the number of samples. 
·Sea appropriate data table for sample locations. 
fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities. 
CDC = Constiluenl(s) of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MbA = Minimum detectable activHy. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NO () = Not detected above the method detection limit. shown in parentheses. 
PCB = POlychlorinated biphenyls. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
vac = Volatile organiC compound. 
The major exposure route modeled in the human health risk assessment is soil ingestion of the 
nonradiological COCs and direct gamma exposure for radiological COCs. The inhalation 
pathway is also included because of the potential to inhale dust. The dermal pathway is 
included because of the potential exposure of the receptors to the contaminated soil. 
No water pathways to groundwater are considered, and no intake routes through flora or fauna 
are considered appropriate for either the industrial or residential land use scenarios. Annex D 
provides additional discussion of the exposure routes and receptors at DSS Site 1003. 
4.3 Site Assessments 
Site assessment at DSS Site 1003 included risk assessments for both human health and 
ecological. This section briefly summarizes the risk assessment results, and Annex D presents 
the risk assessment performed for DSS Site 1003 in more detail. 
4.3.1 Summary 
The site assessment concluded that DSS Site 1003 poses no significant threat to human health 
under either the industrial or residential land use scenarios. After evaluating the existing data 
with respect to the presence of ecological exposure pathways, it was determined that no 
complete exposure pathways exist at the site. Therefore, ecological risks associated with DSS 
Site 1003 were found to be of low significance. 
4.3.2 Risk Assessments 
Risk assessments were performed for both human health and ecological risks at ElSS Site 
1003. This section summarizes the results. 
4.3.2.1 Human Health 
DSS Site 1003 has been recommended for a future industrial land use scenario (DOE et al. 
September 1995). Because SVOCs, metals, and radionuclides are present, it was necessary to 
perform a human health risk assessment analysis for the site, which included all COCs 
detected. Annex 0 provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land use scenarios. 
In summary, the HI calculated for the nonradiological COGs is 0.00 at DSS Site 1003 under the 
industrial land use scenario, which is less than the numerical standard of 1.0 suggested by risk 
assessment guidance (EPA 1989). The excess cancer risk for DSS Site 1003 GOGs is 1 E-9 for 
an industrial land use setting. NMED guidance states that cumulative excess lifetime cancer 
risk must be less than 1 E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is 
below the suggested acceptable risk value. Incremental HI risk, determined by subtracting risk 
associated with background from potential nonradiological GOC risk (without rounding), is 0.00. 
The incremental excess cancer risk is 9.60E-10. The summation of the radiological and 
nonradiological risk from site carcinogens for the industrial land use is 6.4E-S. 
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In summary, the HI calculated for the nonradiological eoes is 0.00 at DSS Site 1003 under the 
residential land use scenario, which is less than the numerical standard of 1.0 suggested by risk 
assessment guidance (EPA 1989). The excess cancer risk for DSS Site 1003 nonradiological 
eoes is 4E-9 for a residential industrial land use setting. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); thus, the 
excess cancer risk for this site is below the suggested acceptable risk value. Incremental HI 
risk, determined by subtracting risk associated with background from potential nonradiological 
eoe risk (without rounding), is 0.00. The incremental excess cancer risk is 4.1 DE-9. Both the 
incremental HI and excess cancer risk are below NMED guidelines. The summation of the 
radiological and nonradiological risk from site carcinogens for the residential land use is 1.9E-7. 
Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. Therefore, it is concluded that this site poses 
insignificant risk to human health under either the industrial or residential land use scenarios. 
4.3.2.2 Ecological 
An ecological risk assessment that corresponds with the procedures in the EPA's Ecological 
Risk Assessment Guidance for Superfund (EPA 1997) was performed as set forth by the NMED 
Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" (NMED 
March 1998). An early step in the evaluation compared COG concentrations and identified 
potentially bioaccumulative constituents (see Annex D, Sections III, VI, V11.2, and VI1.3). This 
methodology also required developing a site conceptual model and a food web model, as well 
as selecting ecological receptors, as presented in the "Predictive Ecological Risk Assessment 
Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" (IT July 
1998). The risk assessment also includes the estimation of exposure and ecological risk. 
All eoes at DSS Site 1003 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological exposures or constituents of potential ecological concern exist at the site. 
As a consequence, a more detailed ecological risk assessment is not necessary. 
4.4 Baseline Risk Assessments 
This section discusses the baseline risk assessments for human health and ecological risk. 
4.4.1 Human Health 
Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1003 poses insignificant risk to human health under both industrial and 
residential land use scenarios, a baseline human health risk assessment is not required for the 
DSS Site 1003. 
4.4.2 Ecological 
Because all COGs at DSS Site 1003 are located at depths greater than 5 feet bgs and no 
complete ecological exposure pathways exist at the site a baseline ecological risk assessment 
is not required for the site. 
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5.0 NO FURTHER ACTION PROPOSAL 
5.1 Rationale 
Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1003 for the following reasons: 
5.2 
• The soil has been sampled for all potential COCs. 
• No COCs are present in soil at levels considered hazardous to human health for 
industrial and residential land use scenarios. 
• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 
Criterion 
Based upon the evidence provided above, DSS Site 1003 is proposed for an NFA decision 
according to Criterion 5, which states, "the SWMUJAOC has been characterized or remediated 
in accordance with current applicable state or federal regulations, and the available data 
indicate that contaminants pose an acceptable level of risk under current and projected future 
land use" (NMED March 1998). 
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ANNEXA 
Septic Tank Sampling Results 
) 
Buildings 915 and 922 
Area 2 
Sample 10 Nos. SNLA008412 and SNLA008597 
Tank 10 No. A089059R 
On June 25, 1992, aqueous and sludge samples were collected from the septic tank located!. 
southwest of Building 915. It was noted at the time of collection that the seepage pits we~, 
dry. The aqueous fraction for poly at biphenyls and chlorinated pesticides was . 
recollected on August 20, 1992 cause e the fIrst analytical run failed to meet 
laboratory quality assurance t ri ~th re/was insuffIcient sample available for a 
reanalysis. Analysis for high as also included in the analytical suite. Analytical 
results of concern are noted belo,w-. ---
• Total phenolic compounds were detected in the aqueous sample at a level of 
0.013 mgIL, which exceeds the New Mexico Water Quality Control Commission 
Regulations (NMWQCCR) discharge limit (NMDL) of 0.005 mg/L 
• Several Resource Conservation and Recovery Act (RCRA) toxicity characteristic 
(TC) metals were detected in the sludge sample, at elevated levels. These metals 
are also regulated under the NMWQCCR and the City of Albuquerque (COA) 
waste ordinance. TCLP sample preparation and analysis may be necessary to 
determine if any waste resulting from this tank is a characteristic hazardous 
waste. 
• Two metals regulated only under the COA wastewater ordinance and 
NMWQCCR were detected in the sludge sample at elevated levels: copper at 
2,040 mglkg and zinc at 5,090 mg/kg. 
No other parameters were detected in tbeaqueous fractions above NMDLs, COA discharge 
limits, or RCRA TC limits that identify hazardous waste. 
Analysis for high explosives was requested after the holding time for aqueous samples had 
expired; therefore, results for explosives are qualifIed. The holding time was exceeded by 
13 days. 
During review of the radiochemistry data, the following item was noted: 
• 226Ra was measured in the sludge sample at 0.671 pCilmL, which does not 
exceed the investigation level calculated during this monitoring effort. However, 
this finding exceeds the U.S. D~artment of Energy derived concentration 
guideline limit of 0.5 pCi/mL. 6Ra was measured at 0.001 pCi/mL in the 
aqueous sample. 
AL/WPM3/sNL:R1792· 7 NI2 
Results of Septic Tank Analyses 
(LIQUID SAMPLES) 
Bullcllrlg NoJAr .. : 9151922 A-2 
Tank 10 No.: AD89059R 
0. .. Sempled: 6125192 
Semple 10 No.: SNLA-008412 
-'-
s .... COl. 
Moesured OIecharge OIechllrge 
Anelytlcal Par. meter Concenlradon Limit LImit Comments 
Volatile Oruanics ~EPA 624) (m!ll1) (mgn) (m!ll1) 
T richloroelhene 0.012 0.10 (TTQ.5.0) . 
I 2-Didlioroethene (Ialan 0.0012 NR NR Below "",OIling rmit 
Toluene 0.0033 0.75 (TTQ.5.01 Below ~.or1If'19 limit 
Semillolam .. OrganicslEPA 625) JrnglTt (mglT) (mall) 
Di-n-bufyl p/llhalale 0.0011 NR (TTQ.5.0) Below "",OIling limit 
BIs(2·elhylhexyIJphll1l11e 0.00.1 NR (TTQ.5.0) Below f1lPOI1lng lirnft 
&pIosives (HPLC) mglkg (mglT) (mglT) 
None detected above laborak>ry NR (TTQ.5.0) 
I reporting limits. . 
Pesticides (EPA 608) (m!ll1) (m!ll1) (mg/l) 
None detected above laboratory NR (lTo-5.0) Resampled 1!008597 - none delected 
I reporting limits. 
PCBs {EPA 608} (mgll) (mg/l) (mgll) 
None de1ected above Iaboralory 0.001 (TTo-5.0) Resampled #008597 • none delected 
I reporting limits. . 
MBlals (mg/l) (mg/l) (mg/l) 
Arsenic NO (0.0050) 0.1 2.0 
Barium 0.1 I 1.0 20.0 
Cadmium NO .10.00050J 0.01 2.8 
Chromium NO (0.010) 0.05 20.0 
I Copper O.D« 1.0 16.5 
Lead NO (0.0050) 0.05 3.2 
Manganese NO (0.010) 0.20 20.0 
MerCllfl' NO (0.00040) 0.002 0.1 
NIckel - Nfl 12.0 
Selenium NO (0.0050) 0.05 2.0 
Silver 0.014 0.05 5.0 
Thallium NO (0.0050) NR NR 
Zinc 0.067 10.0 28.0 
Uranium NO (0.007) 5.0 NR 
Misce/lanecus Ana/y19S (mgll) (mgII) (mg/l) 
Phenolic Compounds 0.013 0.005 4.0 Exceeds 51a18 Limn 
NitralesINhriles 0.21 10.0 NR 
Formaldehyde NO (0.050) NR 260.0 
F\Joride 0.46 1.6 180.0 
Cyanide NO (0.010) 0.2 8.0 
Oil and Grease 1.6 NR 150.0 
R~ica/ Analyses (pCiII) (pCiIT) (pCiII) 
Racium226 0.1 +1-0.1 30.0 NR 
Racium 228 
-'0001· '3 30.0 NR . 
GIOSS~a 1 +f. 3 NR NR 
Gross Bela 9 +1- 13 NR NR 
Trilium 337 +1- 583 NR NR 
NR - No4 Regulaled; NO( •. I) - No! detecled (Reporting Limh) 
..... ; Cftr aNI s.t. Die .. UnWtt .re 'for r:on-pMon P'rpoMt- onlt'. City ...... .,. ~ a.ch.~ 01 sanil.". eltllMl and "'" MPIic lri ........... "... ~ to ...... tIitcMrpd oM:» Dr 
WcMr 'Ihe ...... at I'll If'IUftd. 
./1_._3-,00. AoI ... _-ClIl' .... ~ .... _u.._W __ ~O'O"-i' .... ),_ .... 3, __ ... _W_0u .... Coot ... ~ 
Building No.1 Area: 
Tank ID No.: 
Date Sampled: 
Sample 10 No.: 
Analytical Parameter 
Water Content 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Gross Alpha 
Gross Beta 
Gross Alpha 
Gross Beta 
Gross Alpha 
Gross Beta 
Gross Alpha 
Gross Beta 
I Tritium 
Bismuth-214 
Cesium-137 
Polassium-40 
Lead-212 
Lead-214 
Radium-226 
Thorium'234 
Thallium-208 
NO - Not Detected 
NA = Not Applicable 
AUWP16-93iSNl.:RZ192-j AIl1 
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Results of Septic Tank Analyses 
(Sludge Sample) 
9151922 A-2 
AD89059R 
6125192 
SNLA008412 
Measured 
Concentration 
89.7 
~.O 
4650 
NO(96.7) 
154 
2040 
431 
126 
4.4 
---
5.0 
1500 
NO(9.7) 
5090 
13 
25 
9 
28 
15 
19 
8 
11 
I 337 I 
<0.0328 
<0.0157 
0.234 
0.0152 
0.0362 
0.671 
0.476 
0.00700 
.:!:. 2 Sigma 
Uncertainty Units 
NA % 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
NA mg/kg 
13 pCilg 
25 pCilg 
12 pCilg 
26 pCilg 
14 pCilg 
29 pCi/g 
14 pCi/g 
33 pCi/g 
583 I pCi/L I 
NA pCilmL 
NA pCilmL 
0.0740 pCilmL 
0.00673 pCilmL 
0.00913 pCilmL 
0.105 pCilmL 
0.00406 pCilmL 
0.133 pCilmL 
 
ANNEX B 
Gore-Sorber™ Passive Soil-Vapor Analytical Results 
16ORE)1 W. L. GORE & ASSOCIATES, INC. 
Crea~ve Technologies 
I/VorldwicJe 
100 CHESAPEAKE BLVD., P.O. BOX 10' ELKTON, MARYLAND 21922-0010' PHONE: 41QJ392·7600 
FAX: 4101506-47BO 
June 6,2002 
Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 
GORE·SORBERe EXPLORATION SURVEY 
GORE·SORBERe SCREENING SURVEY 
Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Gore Production Order Number: 10960025 
Dear Mr. Sanders: 
Thank you for choosing a GORE-SORBER® Screening Survey. 
The attached package consists of the following information (in duplicate): 
• Final report 
• Chain of custody and analytical data table (included in Appendix A) 
• Stacked total ion chromatograms (included in Appendix A) 
Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 
Sincerely, 
W.L. Gore & Associates, Inc. 
&~~ 
Jay W. Hodny, Ph.D. 
Associate 
Attachments 
cc: Andre Brown (W.L. Gore & Associates, Inc.) 
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Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 
Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 
Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 
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GORE-SORBER® Screening Survey 
Final Report 
REPORT DATE: June 6, 2002 
SITE INFORMATION 
Site Reference: Non-ER Drain & Septic, Kirtland APB, NM 
Customer Purchase Order Number: 28518 
AUTHOR: JWH 
~ore Production Order Number: 10960025 Gore Site Code: CCT, CCX 
FIELD PROCEDURES 
# Modules shipped: 142 
Installation Date(s): 4123,24,25,26,29,30/2002; 5/1,6/2002 
# Modules Installed: 135 
Fie1d work performed by: Sandia National Laboratories 
Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
# Modules Retrieved: 131 
# Modules Lost in Field: 4 
# Modules Not Returned: 1 
Exposure Time: -15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 
Date/Time Received by Gore: 5117/2002 @ 2:00 PM; 5/24/2002@1:30PM By: MM 
Chain of Custody Form attached: '" 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 
GORE-SORBER is a regi.tered trademark and .ervice mark ofW. L Gore & As.ociates 
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ANALYTICAL PROCEDURES 
W.L. Gore & Associates' Screening Module Laporatory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the CompeteT\ce of 
Calibration and Testing Laboratories", third edition, 1990. 
Instrumentation consists of state of the art gas chromatographs equipped with mass· selective detectors, 
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require 
no further sample preparation. 
Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 511g BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5,20, .and 
5011g are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 Ollg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst'S judgment. 
NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (15) days from the date of analysis. 
Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW . 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (AI) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 
GORE·SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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DATA TABULATION 
# CONTOUR MAPS ENCLOSED: No contour maps were generated. 
NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the ChBin of Custody 
(Appendix A). The measurement traceability and instrument performance are reproducible Bnd accurate for the 
measurement process documented. Semi-quantitation afthe compound msss is based on either a single-level (QA Level 
1) or three-level (QA Level 2) standard calibration. 
General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 
variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors; a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 
• Soil gas signals reported by this method cannot be identified specifically to soil adsorbed, 
groundwater, and/or free-product contamination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (Le., the site is 
known to have groundwater contamination only). 
• QAlQC trip blank modules were provided to document potential exposures that were not 
part of the soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may· 
indicate potential impact to modules other than the contaminant source of interest. 
GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 
Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 
number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). . 
• No target compounds were detected on the trip blanks andlor the method blanks. Thus, 
target analyte levels reported for the field-installed modules that exceed trip and method 
blank levels, and the analyte method detection limit, have a high probability of originating 
from on-site sources. 
• A small subset of modules was placed at each of several site locations; therefore no contour 
mapping was performed. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soil gas levels were observed. 
GORE·SORBER is. registered trademark and service mark ofW. L. Gore & Associates 
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UNITS 
tlg 
MDL 
bdl 
nd 
ANALYTES 
BTEX 
BENZ 
TOL 
ElEEt-.'Z 
mpXYL 
oXYL 
CII,eI3&e15 
UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ct12DCE 
tl2DCE 
c12DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
M1BE 
IlDCA 
CHCI3 
lJlTCA 
l2DCA 
CCl4 
TCE 
OCT 
PeE 
CJBENZ 
140CB 
BLANKS 
TEn 
method blank 
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KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 
micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 
combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
elh~'lbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane. tridecane, and pentadecane (el J+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of I ,3,5-trimethylbenzene and 1,2,4-trimethylbenzene 
1,3,5-trimelhylbenzene 
1,2,4-trimethylbenzene 
cis- & trans-I,2-dichloroethene 
trans-I,2-dichloroethene 
cis-l,2-dichloroethene 
combined masses of naphthalene and 2-melhyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1,I-dichloroe1hane 
chlorofonn 
1,1,I-trichloroethane 
1,2-dichloroethane 
carbon tetrachloride 
trichloroethene 
octane 
letrachloroelhene 
chlorobenzene 
1,4-<lichiarobenzene 
unexposed trip blanks, travels with the exposed modules 
QAlQC module, documents analytical conditions during analysis 
GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
APPENDIX A: 
1. CHAIN OF CUSTODY 
2. DATA TABLE 
3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 
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GORE-SORBER® Screening Survey" Chain of Custody 
For W.L. Gore & Associates use only 
Production Order # --,-1 09lCt16:w002IlU.SL-______ _ 
160'2' . en__ W. L. Gore & Associates, Inc., Survey Products Group 
100 Chesapeake Boulevard. Elkton, Maryland 21921. Tel: (410) 392-7600. Fax (4JO) 506-4780 
1 nstructlOns: c I AUhdd II ustomer must compjete s a e ce s R 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER I}k1AIN+ SEPTIC 
Address: ACCOUNTS PAYABLE MS0154 Site Address: *f'vt; 211ffTAFB, NM 
P.O.BOX 5130 Jc.1 j2:rLA...J D 
ALBUQUERQUENM 87185 U.S.A. Project Manager: MIKE SANDERS 
Phone: 505-284-3303 Customer Project No.: 
FAX: S-c~-2--B4- 2bl ~ Customer P.O. #: 28518 Quote #: 211946 
Serial # of Modules Shipped ## of Modules for Installation 
-..ill... # of Trip Blanks _7_ 
r 
# 179087 - ## 179144 ;:'. 4JHl",,',!rJi8?lii· ,~." ,~i.·H:19j,.~ Total Modules Shipped: 142 Pieces 41 179150 - ## ]79233 1I!tia.'tl1$;,,}Y,.#'iJfJj"/j.',· , ' Tota!:ModulesR.eceived: 14-2.- Pieces 
## - =1# ?: \,1;lJJJ.$l',., ,- =1# Toral Modules lnsU!lIed- 1 "3 . ..s;- Pieces "",., •. ,." '  ,r: "',< 
## - #I :. .... : #;l,J;'I"fiIP;'~ qnitl?rdiliJ ,~ ': ,i _ h" '. ,,::~ ".0/:,·· .. 4· ~.~ . . SeriaHI vf Trip Blimks (Client Decide~ , .## . 
-
## \' 4J lJJH;ji/l"'11!f~ I #I ·1,l1~·Z.~'r1(i ## #I .. ",;n· ;10, •. .' -,', . ,,,;Jl 'J! .! 
- #I '::~ ## - ## # .# .# 
#I - ## ti! ## - #I .i#j ~ #I 
#I - =1# :;·ii #I - =1# ## ## #I 
#I - #I I:) ## 
-
# ## # 41 
#I - #I k} #I - =1# #I 41 # 
Prepared By: ,/ 17ef-.- 4t 41 4t 
~~;j ~ ...... m-/-,./~· Verified By: 4J fI :# 
Installation Pedorml(d ·By: ·V Installation Method(sHcirde those thatliPPly): 
Name (please print): Clt:./"S~ Cl v IN "I A rI /.{ 
. Slide Ha<s:r Hammer Drill Auger 
Company/Affiliation: ~.vl.-I...; ....... Other: u./,,~.8e::: 
Installation Start Date and Time:4/~Vo"Z- IOe.(.s-T : tN4I PM 
InstaU!itiol1 Colliplete'Date and Time: 51(011)"2.- 1CJ7f () I : .6h'DPM 
, 
Total Modules Rettieved . Pieces lletnev.a1:Perfllnned·By: 
Name ·(please print): C-:t t--f5, 'lIZ..-( 0. u, rJ r A r-I4 Total Modules Losrin Fielil: Pieces 
Company/Affiliation: 1 S:.AJ '-Z/V ...-... Total Unused·Modules Returned: 
Retrieval Start Date and Time: 'f;7eLo"Z-- I J 
RelrievalComplete Date and Ti~.i. 
, 
/ / : 
Relinquished By lL--" I--' 'r'.- Date . Time Received B MIKoL ~1'''A'''l'' 
Affiliation: W.L. Gore ~ Asso!Jate~ Inc,? .. J-4--o;Z 11.:c.q Affiliation: ~~HQ\ I E.f 
~elinqujshed By -1.AJdA~~,,,.· L~( All' \. Date Time Received By' 
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GORE.SORBER® Screening Survey 
rnsta1lation and Retrieval Log 
UNE MODULEi 
II 
lNS1"ALLA'IlON 
])A1'EIl1ME 
RETRIEVAl. 
DATEmME 
SITE NAME & LOCATION . 
. 
. 
EVIDENCE OFUQum 
HYDROCARBONS (l.J>H) 
or 
lh'DROCARBON ODOR 
. (C~d( tis a",,,ro,,ri4f~J 
LPH ODOR NONE 
MOOULEIN 
WA'mR, 
(~hltClc OM)" 
YES NO 
COMMENTS 
2. 179088 . I "LJ~ Z-z.. ) ( 6'S -.3 
3. 179089 0930 (Ss- 2... 
S. 179091' vofJn. • V ~L c:s~ 
7. 179093 Jabo } • -A. 
8. 179094 I~(.. -3 
9. 179093 /0/9 \V . I .. ~ ,1/ - '2. 
11. 179097 /1'5"1 -t, 
12. 179098 IZ.?~ 1-4 
13. 179099 LVI-I -3 
14. 179100 {'Z.!S4 ,.. . --Z 
15. 17910J {"5.>"l II' ., II ~ I 
18. 179104 14,,4 -I 
19. 179105 ,I' 1 14:11 -3 
20. 179106 V /440 'I J; V -.2 
22. . 179)08 .' 1 0M3 . . _~ 
~, 179109· cJ'loo - .~_ 
24. 179110 tAl'll .... 'Z 
2.5. 17911l Oi 1 (. .3 
26. 179112 < "'131» "v If - .l 
28. 179114 I O~~ -2. 
29. 1791J5 OeOtl --3 
30. 179116 O(Jto -~ 
31. 179117 Oe>LS .... 1I 0 '117 _I 
33. 179119 lJ'n --' 
34. 179120 0'1~1 . . A 
35. 179121 m4-~ ..?. 
36. 179122 Q'M.l l 
37. 1791:23 O'lSft · .. "It 1002 II 3 
.~\ 1. 17912.5 1c43> I .A ·-...,~O. 179126 1051.- 3 
GORE·SORBER ® Screening Survey is a Tegisrertd .i.,.,,!c. mllTk ufW.L- Gore '" i\s.socicm.s, Jill;. FORM 29R.l 
6'13101 
GORE·SORBER\!) Screening Survey 
lnstallation and Retrieval Log 
I . 
of-L,. 
UNE MODULE # INSTALLATION REiRlEVAL-
DATEmME # DATE/TIME 
-
43. 
44. 179130 I ... M/371~-10-0Z 10 &1 
45. 
46. 17913l 14t~(P..1--
47.' 
48. 179134 4lu/o"?- 0905 !l-J' -~1. I Z. ~'"J 
49. 179]35 '( j CJ'i14 -..(.- 11..S<{ 
so. 179136 ...-fl:U: 6-/0-,7. J.3.o~ 
51. 
5:2. 
53. 
54. 
. SITE NAME & LOCATION 
EVIDENCE OF LlQum 
HYDROCARl30NS (LPH) MODULE IN 
or WATER • 
HYDROCARBON ODOR (check onr) COMMENTS 
feMel as ti/iPrcpriar.) 
LPH ODOR NONE YES NO 
- 4-
z. 
55. l'i9141 /0'30 l- O~ t - _1. 
S6. 
57, 179143 1/34 5-la-o, l/~ilO ,. 27t../f/2!fX- 2. 
63. 179154 oe~ :3 
64. 179155 0'1r.>3 --'- 2. 
65. 179156 I'j,-OZV r /)~ I - '.4 
67. 179158 m3'1 ' i 
68. 179159 r:n4t. _ t.. 
71. J7.9162 1101) { 2-
"12. 179163 1110 - 4 
73. 179164 1114 '3 
74. - 1'79165 J{2D ""II' $. 
77. 179168 (~3' { .3 
18. 179169 '231 4 
I 82. 179173 13i't. aSS ( z. 
f 
GORE-SORB£R ® Screening Survey is" Ttgislereci serv!.O' mar" ofW.L. GOT~ eft Msoc'-aru./nt. FORM 29R-I 
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. . 
GORE·SORBER® Screening Survey 
Installation and Retrieval Log 
LlNE 
II 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
MODULE II lNSTAU.All0N 
PATlYITME 
179176 'f4lz~'Z. I~ 31 
179177 1 I' , 144D 
179180 "J I J U71'"1 
179]81 D9~ 
REI1UEVAL 
DAnmME 
93. 179184 1?'Jt<17 S-I1~Z., 1I11'J 
94. 
95. 179186 JlIs 
90. 
97. 179188 //~~t '" 
98. 179189 114015-1$"-07- L7.I."$ 
99. 
100. 179191 J ZS"O 
179192 l"$tJO 
~ 179193 1"3/.B ~ 
O~. 179194 I '31t!. ~-jS"-Ol- ~o '>'%. 
104. ]79195 144S.~-rf-ot. lot7&5" 
105. 179196 14~ 
J06. 179197 14GS 
107. 17919B j~02--"V 
109. 179200 /'S~ 5-\.5'-02. Jt> ~'l 
]]0. 179201 15'30 
111. 179202 /g_4 
] 34. J 7920S I' C/O)$' . r 
J 15. 179206 of>43-.v 
111. 179208 CJ944 ~·II.-"1- O~I{I 
118. 179209 l)~z. 
119. 179210 /Ooil 
120. 179211 / t)O(j \V 
SITE NAME & LOCATION 
EVIPENCE OF UQUlD 
HYDROCAR~ONS~ 
or 
HYPROCARBON ODOR. 
(CMC/c as l!~l»"ouriarltt 
LPH ODOR NONE 
. 
MOPULEIN 
WATER 
(check. O~) , 
. YES NO 
. 
COMMENTS 
I Z. 
I 
1 . 
ifpd 1'L' no.- A , 
. 7' 
. 'III I 
I . -'Z. 
; -3 
4 
z.. 
... " V I 
1~71G :-;rfl- '2.. 
f 
"1; 
4 
- ' V I 
,~~7s-;, "Z 
. 
"'1 
r 
V 2.-
" --', "'f~~ z 
I 4-
':$ 
.t; 
121. 179212 lolt. I~-Ib-az, 0 '1'01 -'- I 'I 
122. 179213 /110 'j-J.r,-TlJ-. II D~ 109~/~'p~I- ~ 
·~3. 179214 IlIt_.,1:. . ' -z.. 
'- ~4. 179215 1[1..'1. 15'-~1D 'i)'Z., I; : U 'V I 
125. 179216 120.n~pi"'pD"- DHI 1/09ciJ~- -z.. ~~1~2~6.~~1~79~2~11~ __ ~'~V __ ~/~;~uY~5~~(L~-~~~~-~D~i~5~5~~ __ ~ __ -L ____ ~ __ ~ __ ~~_'~~~~ __ '~V~l 
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GORE-SORBER® Screening Survey SlTE NAME & LOCATlON 
lnstaUaDon and Retrieval Log . 
~of~ 
EVIDENCE OF UQUlD 
HYDROCAJffiONS (lJ'H) MODULBlN 
LINE MOOULEti ll'lS1'ALl.A110N JtETRIEV Al- or WATER, 
·fI DATEITJME DATWJ1ME HYDROCARBON ODOR rChec*D~) 
(Ched as appropriate) 
LPH. ODOR NONE YES NO 
127. 1792lB 1~/t/"z. I"??S' !H .. ~o'L c.,qz 
128. 179219 /2 "'$1 fd~-&2 °'50 , 
'29. 17922Q Ist,;;oz. "SS6 S'U.QJ {f1: 5"1 
130. )79221 I ' 081(1' : 
131- )79222 o"7~'1 .. 
132. 179223 Cl.'if.'l' 
133. 179224 q9~ 
134. ]79225 t2P?3 , V 
13:5. 179226 , tJLf40 S-·1.J-a t. (B ~ I 
136. 179227 
137. 179228 
13'8. 179229 
139. 179230 
140. 179231 
141. . \79232 
142. 179233 
'\. ), 
144. 
145. 
146. 
]41. 
148. . I . 
149. . 
150. 
151. 
152-
153. 
154. 
]55. 
)56. 
157. 
]58. 
159. 
160. 
16l. 
162. 
163. 
164. 
.c 
. 65 • 
:1.66. 
167. 
168. 
GORe.sORBER ®Screel1ing Swvey IJ a r.I:;"£<t~d .oNip! mark I)!WL Gon &A.uodales. Iftt:. 
, 
COMMENTS 
I/d 'l41U'i€r CS-7 
'.v -4-
/~81 ~b~O -J 
-l 
-z. 
-4 
-, 
-S-
,1/ 
. 
, 
-'1 
FORM29R.l 
6IlMJl 
DATE 
ANALYZED 
512812002 
5129/2002 
5129/2002 
512912002 
512912002 
5129/2002 
512912002 
512912002 
512912002 
512912002 
5/2912002 
512912002 
512912002 
512912002 
512912002 
512912002 
5/2912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
5/29/2002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
513012002 
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SAMPLE 
NAME 
MOL: 
179172 
179173 
179174 
179175 
179176 
179177 
17917B 
179179 
179180 
1791Bl 
1791B2 
1791B3 
1791B4 
1791B5 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
- 179209 
BTEX, UQ BENZ, un 
0.03 
nd nd 
0.39 0.09 
0,03 od 
nd nd 
0.19 O.OB 
0.34 0.14 
0.08 nd 
0.03 nd 
nd nd 
0.00 nd 
0.09 nd 
. nd nd 
nd nd 
nd nd 
nd nd 
0.60 0.18 
0.02 nd 
0,02 nd 
0.06 nd 
0.10 nd 
0.01 nd 
nd nd 
0.04 nct 
0.04 nd 
0.02 nd 
om nd 
0.07 nd 
nd nd 
0.00 nd 
0.02 nd 
0.02 nd 
0.04 nct 
0.27 nd 
0,12 nd 
nd nd 
0.03 nd 
0.06 nd 
0.07 nd 
.--~ 
GORE SORBER SGR~PURVEY ANAL YTlCAL RESULTS 
SANDIA NAn BS, ALBUQUERQUE, NM 
GORE STANDA ARGET VOCs/SVOCs (A 1) 
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES ceT AND CCX - PRODUCTION ORDER #10960025 
TOL, Ull EtBENZ, UQ moXYL, UQ oXYL, ug Cll C13,&C15,uQ UNDEC, UQ 
0.02 0.01 0.01 0.01 
nd nd nd nd 0.05 
0.18 od 0.09 0.03 0.19 
nd nd 0.03 nd 0.00 
nd nd - od nd 0.05 
0.10 nd 0.02 nd 1.20 
0.11 nd 0.07 0.03 0.10 
0.05 0.01 am. nd 0.14 
0.03 nd nd nd 0.07 
nd nd nd nd 0.04 
nd nd bdl nd 0.10 
0.08 nd 0.01 nd 0.08 
nd nd nd nd 0.08 
nd nd nd nd 0.09 
nd nd nd nd 0.05 
nd nd nd nd 0.05 
0.30 0.03 0.06 0.03 0.15 
nd nd 0.02 nd 0.10 
nd nd 0.02 nd 0.07 
0.03 nd 0.03 nd 0.11 
0.04 nd 0.05 nd 0.08 
nd nd 0.01 nd 0.11 
nd nd 'nd nd 0.07 
od nd 0.04 nd 0.06 
nd nd 0.04 nd 0.08 
nd no 0.02 nd 0.09 
nd nd 0.03 nd 0.15 
0.04 nd 0.03 nd 0.09 
nd nd nd nd 0.05 
nd nd bdl nd 0.08 
nd nd 0.02 nd 0.04 
nd nd. 0.02 nd 0.04 
0.04 nd nd nd 0.06 
0.22 nd 0.03 0.02 0.29 
0.09 nd 0.03 bdl 1.2B 
nd . nd nd nd 0.02 
nd nd 0.03 nd 0.04 
0.04 nd 0.02 nd 0.09 
0.04 nd 0.03 nd 0.01 
No mdlls aval1able for summed combinations of analytes. In summed 
columns (eg .• BTEX). the reported values should be considered 
ESTIMATED if any of the Individual compounds were reported as bdl. 
0.02 
0.03 
0.10 
bdl 
0.05 
1.12 
0.08 
0.00 
0.03 
0.02 
0.03 
0.03 
0.04 
0.03 
bell 
0.03 
0.05 
bdl 
0.04 
0.05 
0.02 
0.04 
-0.03 
0.04 
0.04 
0.04 
0.05 
0.04 
0.03 
0.03 
0.04 
0.03 
0.04 
0.06 
1.13 
0.02 
0.04 
0.04 
'cdl 
TRIDEC ua PENTADEC, ug TMBs, ug 
0.01 0.02 
0.02 bdl nd 
0.04 0.05 0.09 
bdl bdl 0.00 
bdl bdl nd 
0.06 0.03 0.04 
0.D2 bdl 0.14 
0.Q3 0.05 0.00 
0.02 0.02 0.04 
0.01 bdl 0.00 
0.02 0.05 0.00 
0.Q2 0.03 0.00 
bdl 0.04 0.00 
0.02 0.04 0.00 
0.01 - 0.04 nd 
bdl 0.03 0.04 
0.05 0.05 0.11 
0.02 0.07 0.00 
0.03 bdl 0.00 
0.03 0.04 0.00 
0.01 0.05 0.00 
0.02 0.05 0.00 
0.01 0.02 0.00 
bdl 0.04 0.00 
0.02 0.02 0.00 
0.02 0.03 0.00 
0.04 0.06 0.04 
am 0.03 od 
0.D1 bdl 0.00 
0.02 0.03 0.00 
bdl bdl 0.00 
0.01 bdl 0.00 
0.02 bdl 0.03 
0.14 0.09 0.00 
0.08 0.07 0.03 
bdl bdl nd 
bdl bd! 0.00 
0.03 0.03 0.00 
0.01 bdl 0.00 
SAMPLE 
NAME 
MOL-
i7~W2 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179iB2 
179183 
179184 
179185 
179186 
179187 
179166 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179200 
179207 
179208 
179209 
513012002 
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124TMB ug 135TMB,ug 
0.03 0.02 
nd nd 
0.06 0.D3 
bdl bdl 
nd nd 
0.04 bdl 
0.10 0.04 
bdl bdl 
0.04 bdl 
bdl bdl 
bdl bdl 
bdl no 
bdl nd 
bdl nd 
nd nd 
0.04 nd 
0.09 0.02-
bdl nd 
bol bell 
bdl bdl 
btll bdl 
bdl na 
bd! nd 
bdl bdl 
btll bdt 
bdl nd 
0.04 bell 
nd nd 
bdl nd 
bdl nd 
bdl nd 
bdt nd 
0.03 bdl 
bell nd 
0.03 btll 
nd nd 
bdl bdl 
bal bdl 
bdl bdf 
ct12DCE UQ 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
od 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nel 
nd 
nd 
nd 
na 
nd 
nd 
no 
r -, 
GORE SORBER seRE&... SUR.V'2{ ANAL YTfCAL RESULTS 
SANDIA NATI~BS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCslSVOCs (A 1) 
NON-ER DRAIN AND SEPTIC, KIRTlAND AFB, NM 
SITES ceT AND CCX - PRODUCTION ORDER #1Cl960025 
t12DCE 1)9 c12DCE, ug NAPH&2-MN, ug NAPH,ug 2MeNAPH, ug 
0.14 0.03 0,01 0.02 
nd nd 0.00 nd bdl 
rid nd 0.09 0.03 0.00 
nd nd 0,00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.05 0.02 0.02 
nd nd 0.10 0.06 0.04 
nd nd 0.06 0.02 0.03 
nd nd 0.06 0.02 0.04 
od nd 0.07 0.02 0.05 
nd nd 0.00 nd bdl 
nd nd' 0.00 nd btll 
nd nd 0.00 nd bdl 
no no 0.00 nd btl! 
no nct 0.00 na bdl 
/'lei nd 0.02 no 0.02 
no nct . 0.05 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.07 0.02 0.04 
lid nd 0.00 nd bdl 
nd nd 0.05 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.10 0.03 0.G7 
no nd 0.05 0.02 0.02 
na na 0.11 0,04 0.07 
nd nd nd nel nd 
no na 0.00 nd bal 
no nd 0.02 nd 0.02 
nd nd 0.00 na bdf 
no nd 0.00 no bdl 
nd nd 0.03 0.03 bdl 
ne nd 0.11 n.M 0.07 
nd nd 0.13 0.05 0.07 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nct 0.00 nd bdf 
nd nd 0.05 0.02 0.03 
. No mdlls available for summed combinations of ana\!ltes. In summed 
columns (eg., BTEX), the reported values should be considered 
ESTIMATED rt allY of the Individual compounds were ""ported as bdl, 
.......... 
MTBE, uo 11DCA, l19. l11TCA, ua 12DCA ug 
0,04 0.04 0.02 0.02 
nd nd nd nd 
no nd nct nd 
nd nd nd nd 
nd nd nd od 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nct nd nd nd 
nd nd nd no 
nd nd nd no 
nd . nd nd nd 
nd nd I1d nd 
nd nd nd nd 
nd na nd nd 
nd nd nd nd 
nd no nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
no no nd nd 
nct nd nd nd 
nd nct nd nd 
na nd nd nd 
no nd no nd 
nd no nd nd 
na nd nd nd 
nd no nct nd 
nd no nd nd 
nd nd nd nd 
nd nct nd na 
nd nd nd I1d 
nd nd nd nd 
nd nd bdl nd 
nd no 0.05 nd 
nd nd 0.02 nd 
nd nd 0.03 nd 
nd nd nd nd 
nd nd nd nd 
, 
SAMPLE 
NAME 
MOL= 
179112 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 
513012002 
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TCE, ug 
0.02 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
0.13 
0.08 
0.11 
0.15 
0.59 
nd 
0.06 
nd 
0.13 
nd 
0.06 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
1.49 
4.14 
4.72 
2.89 
nd 
nd 
OCT,ug PCE ug 
0.02 0.01 
nd nd 
0.14 0.02 
nd nd 
nd 0.04 
nd 0.03 
0.09 0.02 
nd 0.01 
nd 0.07 
nd 0.02 
nd 0.03 
nd 0.04 
nd 0.08 
nd nd 
nd nd 
nd nd 
nd 0.08 
nd 0.11 
nd 0.02 
nd bdl 
nd 0.03 
nd 0.03 
nd 0.08 
nd 0.04 
nd nd 
nd nd 
nd nd 
0.09 nd 
nd nd 
nd 0.09 
nd 0.12 
nd 0.12 
nd 0.09 
nd 3.01 
nd 6.74 
nd 2.69 
nd ·2.57 
nd nd 
nd nd 
14DCB, ug 
0.01 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
GORE SORBER SCREr ~RVEY ANAL YTICALRESULTS 
SANDIA NAn'" .dS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - PRODUCTION ORDER #10960025 
CHCI3, UQ CCI4, ug CIBENZ, U9 
0.03 0.03 0.01 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
. nd nd nd 
nd nd nd 
0.05 nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd 0.03 nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd 0.03 nd 
nd bdl nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
0.05 nd nd 
nd nd nd 
No mdlls available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 
EsnMA TED If any of the individual cOmpounds were reported as bdl. 
-
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ANNEXC 
Data Validation Report 
SIt,.kl m ling aa p ARCOC: 605728, 729 
~ .. 
Data: Organic, Inorganic adlochemlstry 
I I § i I ~ I I i .~ I I I 1i i I ( .I:: i I i I i i i I ~ '"' I ~ ~ ~ ill 6' N I SI u ~ :I ~ :2 j ~ i ~ J ~ f '" ... ; ... '1' ~ ~ 0; 
.-
.... 
... 
.-
SomplalO 
05Q926~04 829X12.76-SP1-EB Pi R,P2 
059926~06 829X127e.sPl-EB UJ,HT 
059926~07 829X1276,SP1-EB J, B 
OS9903.(J02 6T10f1034o$P1·BH1.14-5 
. J J J J UJ, /1\2 
~59904~02 87101l0a4-SP1-BH1-19..s 333UJ,B J J 
059905-002 803l1OS2.sP1-BH1·22o$ J 333W,B J J J 
059906-002 ~03/tO~2.sP1-BH1-27-$ J 333UJ.B J J,53 J J 
059907 -O02829X1276,sP1-BH 1-80$ A1IQC 333UJ,B A1IQC J J A1IQe 
059908'()02 8211X1218·.SP1.BH1·13·S ~nC8 333UJ,B IICC8ptance J,B3 J J J acceph!nce c:literla were Clltefla were CIIteria were 
069910-002 829X127e-5Pl-BH1-l\,.pU met No data will 333UJ;B met No data will J J met. No data will 
". 
bequalllled. be quallfled. bequallfted. 
059912.(102 915-92211Q03-8P1-BHl-27..s J, S3 J J J 
059913,002 915-922M03-SP1·!lH1-33-S J '335UJ;B J J J 55 059914-002 915-1122/t003-SP2·8H ,·26-5 . 333UJ,B J J J l~~ J 333UJ,B . ~ - 059915-002 915-1l2211003-SP2·BH1-31o$ J J J 
Volld.tad By: Date: 12104/02 
Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 
MEMORANDUM 
DATE: 12/04/02 
TO: File 
FROM: linda Thai 
SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605728, 605729 
GEL SDG # 67794 and 67798 
Project/Task No. 7223.02.03.02 
See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 
Summary 
The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471f1470 (Hg), SW-846 9012A (total CN) and SW-846 
7196A (hexavalent chromium), 
Problems were identified with the data package that resulted in the qualification of data. 
ICP-AES - Metals Batch # 204452 (Samples 67794-012 through -022) 
Selenium was detected in the CGB at a value> DL but < RL. The sample results for 
67794-015, -017 and -019 were detect, < 5X the blank value and will be qualified oJ, 
83". 
Sample 67794-012 had an arsenic value < 5X RL. The difference between the 
sample result and the duplicate result was> RL. All associated sample results were < 
5X RL (excluding 67794-013, -015, -016 and -018) and will be qualified "J". 
The duplicate RPD for chromium (40%) and lead (45%) was> QC acceptance criteria 
(35%). All associated sample results were> 5X RL and will be qualified· J". 
ICP-AES - Metals Batch # 204455 (Sample 67798 -010) 
Chromium was detected in the MB at a value> DL but < RL. 
Sample 6779B -010 had a value> DL, < RL and < 5X the blank value and will be 
qualified· J, B". 
Hexavalent Chromium - Batch #205618 (Sample 67794-012) 
The MS %R (63/71%) were < QC acceptance criteria (75-125%). Sample 67794-012 
was non-detect and will be. qualified ·UJ, A2". 
J 
Hexavalent Chromium - Batch # 204193 (Sample 67798-009) 
Sample 67798-009 was received by the laboratory and analyzed after the holding 
time had expired but within 2X the holding time. The sample result was non-detect 
and will be qualified ·UJ. Hr". 
Data are acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 
Holding Times/Preservation 
All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section and as follows: 
Sample 67794-015 was received in a broken container in a Ziploc bag. It is not 
known what affect this will have on the data and therefore, no data will be 
qualified. 
Calibration 
All Analyses: The initial and continuing calibration data met QC acceptance criteria. 
Blanks 
All Analyses: All blank criteria were met except as mentioned above in the summary section 
and as follows: 
ICP-AES - Metals Batch # 204452 (Samples 67794-012 through -022) 
Selenium was detected in the cca at a value> DL but < RL. All associated sample 
results (excluding 67794-015. -017 and -019) were non-detect and will not be 
qualified. 
Chromium was detected in the EB at a value> DL but < RL. All associated sample 
results were> 5X the blank values and wi\[ not be qualified. 
ICP-AES - Metals Batch # 204455 (Sample 67798 -010) 
Barium, cadmium and arsenic were detected in the eCB at values> DL but < RL. The 
sample results were non-detect and will not be qualified. 
Hexavalent Chromium - Batch # 204193 (Sample 67798-009) 
Hexavalent chromium was detected in the eCB at a value> Dl but < RL. The sample 
result was non-detect and will not be qualified. 
Total Cyanide - Batch # 206136 (Sample 67794-022) 
Total cyanide was detected in the MB at a value> DL but < RL. The sample result 
was non-detect and wni not be qualified. . 
Laboratorv'Control Sample/Laboratory Control Sample Duplicate (lCS/LCSD) Analyses 
All Analyses: The LCSJLCSD met QC acceptance criteria. 
Matrix Spike (MS~ Analysis 
All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 
ICP~AES - Metals Batch # 204455 (Sample 67798 -010) 
The sample used for the MS was of similar matrix from another SNl SDG. No data 
will be qualified as a result 
CVAA-Hg Batch # 204420 (Sample 67798-010) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result 
Total Cyanide (Batch #205123) and Hexavalent Chromium (Batch # 205618/204193) 
The sample used for the MS was of similar matrix from another SNl SDG. No data 
will be qualified as a result. 
Replicate Analysis 
All Analyses: The replicate analysis met QC acceptance criteria except as mentioned above 
in the summary section and as follows: 
ICP-AES - Metals Batch '204452 (Samples 67794-012 through -022) 
Sample 67794-012 had an arsenic value < 5X RL The difference between the 
sample result and the duplicate result was> RL Sample 67794-013, -015, -0'\6 and-
018 had values> 5X Rl and will not be qualified. 
ICP-AES - Metals Batch # 204455 (Sample 67798 -010) 
The sample used for the replicate was of similar matrix from aoother SNl SDG. No 
data will be qualified as a result 
CVAA-Hg Batch # 204420 (Sample 67798-010)· 
The sample used for the replkate was of similar matrix from another SNl SDG. No 
data wiU be qualified as a result 
Total Cyanide (Batch #205123) and Hexavalent Chromium (Batch # 205618J204193) 
The sample used for the replicate was of similar matrix from another SNl SDG. No 
data will be qualified as a result 
ICP Interference Check Sample (ICS) 
ICP-AES (AD batches): The ICS-AB met QC acceptance criteria. 
All Other Analyses: No ICS required. 
ICP Serial Dilution 
ICP-AES (All batches): The serial dilution met QCacceptance criteria. 
ICP-AES - Metals Batch # 204455 (Sample 67798 -010) 
The sample used for the serial dilution was of similar matrix from another SNL SDG. 
No data will be qualified as a result. 
All Other Analyses: No serial dilutions required. 
Detection LimitsfOilutions 
All Analyses: All detection limits were property reported. 
ICP-AES: All soil samples were diluted 2X. 
All Other Analyses: No dilutions were performed. 
OtherQC 
AI! Analyses: An eqUipment blank and a field duplicate were submitted on the ARCOC. There 
is however no 'required" procedures for validating a field duplicate. No field blank was 
submitted on the ARCOC. 
It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 
No raw data was submitted with the package. 
No other specific issues were identified which affect data quality. 
Analytical Quality Associates, Inc. 
616 Maxine NE 
* 
Albuquerque, NM 87123 
Pbone:505-299-520] 
- Fax: 5()5-299-6744 
EmaiJ: minteer@aol.com 
DATE: 12103102 
TO: File 
FROM: Linda Thai 
MEMORANDUM 
SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605728, -729 GEl SDG # 67794, -98 
ProjectJTask No. 7223.02.03.02 
See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 
Summary 
The samples were prepared and analyzed with approved procedures using methods SW-846 
8260AIB (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resuHed in the qualification of data, 
SVOC - Batch # 204423 (Sample 67794-012 through -022) 
The initial calibration had a corre.lation coefficient < 0.99 but> 0.90 for pyrene (0.982). 
Sample 67794-012, -014, -015 and -020 had pyrene values> DL and will be qualified· J", 
The CCV had a %D > 40% with a positive bias for bis(2-ethylhexyl)phthalate. All associated 
sample results (excluding sample 67794-012 and -19) had values> DL and will be qualified 
• J". 
The CCV had a %0 > 20% with a positive bias for benzo(g,h,i)perylene (22%), Sample 
67794-015 had a value> DL and will be qualified oJ". 
The MB had a bis(2-ethylhexyl)phthalate value> DL but < RL. All associated sample results 
(excluding sample 67794-012 and -19) had values> DL , < RL and < 10X the blank value 
and will be qualified ·U, Ba at the Rl. 
HE - Batch # 205512 (Sample 67798-007) 
No MSD. LCSD or replicate was extracted with this batch, As there is no measure of 
precision all the sample results will be quallfied 'P2", 
The sample had a value for tetryl > DL but < Rl. The confirmation RPD was> 75% and 
therefore the sample result will be qualified OR". 
Data are acceptable and ac measures appear to be adequate, The following sections discuss the 
data review and validation, 
Holding Times/Preservation 
.} All Analysis: The samples were properly preserved and analyzed within the method prescribed 
holding time except as follows: 
vae 
It should be noted that the sample Review and Receipt form indicated that the vae 
containerslvials had headspace. It is not known what affect this will have on the 
samples and therefore, no data will be qualifred. 
svac, PCBs and HE 
Sample 67794-015 was received in a broken container in a Ziploc bag. It is not known 
what affect this will have on the data and therefore, no data will be qualified. 
Calibration 
All Analysis: All initial and continuing calibration acceptance criteria were met except as mentioned 
above in the summary section and as follows: 
vae Batch' 204483 
Vinyl acetate had %0 > 20% but <: 40% in all the CCVs preceding the samples. All 
associated sample results were non-detect and no data will be qualified. 
Carbon disulfide had %0 > 20% but <: 40% in the CCV preceding sample 67794-006. The 
sample result was non-<ietect and no data will be qualified. 
vac Batch' 204910 
Carbon disulfide had %0 > 20% but <: 40% in the ecv preceding the samples. All associated 
sample results were non-detect and no data wi" be qualified. 
SVOC - Batch' 204423 (Sample 67794-012 through -022) 
The initial calibration had a correlation coefficient <: 0.99 but> 0.90 for pyrene (0.982). All 
associated sample results (excluding sample 67794-012, -014, -015 and -020) were non-
detect and will not be qualified. 
The CCV had a %0 > 40% but <: 60% with a positive bias for bis(2-ethylhexyl)phthalate 
(40.4%). Sample 67794-012 and -19 were non-detect and unaffected by a positive bias. No 
data will be qualified. 
The CCV had a %0 > 20% with a positive bias for benzo(g,h,i)peryJene (22%). All associated 
sample results (excluding 67794-015) were non-detect and unaffected bya positive bias. No 
data will be qualified. 
Several other compounds in the CCV preceding the samples had a %0 > 20% but < 40% 
(see OV worksheet). All associated sample results were non-detect and no data will be 
qualified. 
SVOC - Batch # 204661 (Sample 67798-005) 
The initial-calibration had a correlation coefficient <: 0.99 but> 0.90 for pyrene (0.982). The 
sample result was non-<ietect and will not be qualified. 
, 
The CCV had a %0 > 40% but <: 60% with a positive bias for bis(2-ethylhexyl)phthalate 
(51%). Several other compounds in the ecv preceding the samples had a %0 > 20% but <: 
40% (see OV worksheet). The sample results were non-detect and no data will be qualified. 
J 
Blanks 
All Analysis: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria 
were met except as mentioned above in the summary section and as follows: 
vac Batch # 204483 
Sample 67798-004 (TB) had a 1,2-dichloropropane value> Dl but < Rl. All associated 
sample results were non-cletect and no data will be qualified. 
SVOC - Batch # 204423 (Sample 67194-012 through -022) 
The MB had a bis(2-ethylhexyl)phthalale value> DL but < Rl. Sample 67794-012 and -019 
were non-detect and will not be qualified. 
The EB had a diethylphthaiate value> DL but < Rl. All associated sample results were non-
detect and no data will be qualified. 
Surrogates 
All Analysis: All surrogate acceptance criteria were met. 
Internal Standards (ISs) 
All Analysis: All internal standard acceptance criteria were met. 
Matrix Spike/Matrix Spike Duplicate (MS/MSDt Analysis 
All Analysis: All MS/MSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 
vac Batch # 204910 
No MSIMSD was reported for this batch. The LCSIlCSD met all ac acceptance crite.ria for 
accuracy and precision. No data will be qualified.· 
svac - Batch # i04423 and 204661 
Several compounds (see DV worksheet) had %R < ac acceptance criteria (75 - 125%). 
USing professional judgment, no data will be qualified. 
svac ~ Batch # 204661 
It should be noted that only 5001111 (DF==2x) of sample waS used for the MSIMSD. H is not 
known what affect this would have on the extraction procedure and no data will be qualified. 
PCB Batch # 204654 
It should be noted that the sample used for the MS/MSD was of similar matrix from another 
SNl SOG. Only 500ml (DF==2x) of sample was used for the MSIMSD. It is not known what 
affect this would have on the extraction procedure. No data will be qualified. 
Laboratory Control Samples (leS/leSD) Analysis 
All Analysis: The lCS/LCSD acceptance criteria were met with the following exceptions: 
., 
vac Batch # 204483 and 204910 
The QC acceptance criteria for the LeS were met by the successful analysis of a second 
sourceCCV. . 
It should be noted that no compound was associated with internal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 
SVOC - Batch # 204423 and 204661 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 
HE - Batch # 205512 (Sample 67798-007 lEB)) 
The LCS %R was slightly below QC acceptance criteria for 3-nitrotoluene and 4-nitrotoluene 
(see DV sheet). However, a MS was performed on sample 6779B-D07_and all the %Rs were 
in criteria. There was no more sample remaining to perform a re-extraction. Using 
profeSSional judgment, no data will be qualified. 
Detection limits/Dilutions 
All Analvsis: All detection limits were properly reported. Samples were not diluted. 
Confirmation Analyses 
VOC and SVOC: No confirmation analyses required. 
PCB: All confirmation acceptance criteria were met. 
HE - Batch # 204696(Sample 67794-012 through -O22} 
The sample results were non-detect and therefore no confirmation analysis was required. 
OtherQC 
VOG: A trip blank, equipment blank and a field duplicate were submitted on the ARCOC. There is 
no "required" validation procedure for assessing field duplicates. 
It should be noted that vinyl acetate is on the TAL for soils but not for waters. 
SVOC. PCB and HE: An equipment blank and a field duplicate were submitted on the ARCOC. 
There is no "required" validation procedure for assessing field duplicates. 
No field blank was submitted on the ARCOC . 
. No raw data was submitted with the package. 
No other specifiC issues were identified which affect data quality. 
Analytical Quality Associatesl Inc. 
616 Maxine NE ~ Albuquerque, NM 87123 Phone: 505-299-5201 Fax: 505-299-6744 . . Email: rninteer@ao1.com 
MEMORANDUM 
DATE: December 04,2002 
TO: File 
FROM: Linda Thai 
SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC 605728 and 605729 
GEL SDG # 67794 and 67798 ProjectiTask No. 7223.02.03.02 
See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNUNM ER 
Project AOP 00-03. 
Summary 
All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross Alpha/Beta). No problems were identified with the data package that 
resulted in the qualification of data. 
Data are acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 
Holding Times/Preservation 
AU Analyses: AU samples were analyzed within the prescribed holding times and 
properly preserved with the fOllowing exception: 
Sample 67794-015 was received in a broken container in a Ziploc bag. It 
is not known what affect this will have on the data and therefore, no data 
will be qualified. 
Calibration 
All Analyses: The case narrative stated the instruments used were properly calibrated. 
Blanks 
No target analytes were detected in the method blank or equipment blank at 
concentrations> the associated MDAs. 
Matrix Spike (MS) Analysis 
The MS/MSD analyses met all QC acceptance criteria. 
Batch # 204950 (Sample 67798-011l 
The sample used for the MS/MSD was of similar matrix from another SNL SDG. 
No data will be qualified. 
Laboratory Control Sample (LCS) Analysis 
The LCS analyses met all QC acceptance criteria. 
Replicates 
The replicate analyses met all QC acceptance criteria. 
Batch # 204950 (Sample 67798-011) 
The sample used for the replicate was of similar matrix from another SNL SDG. 
No data will be qualified. 
Tracer/Carrier Recoveries 
No tracer/carrier required. 
Negative Bias 
All sample results met negative bias QC acceptance criteria. 
Detection LimitslDllutions 
Alf detection limits were properly reported. No samples were diluted. 
OtherQC 
An equipment blank and a field duplicate were submitted on the ARCOC. There are no 
"required validation procedures for a field duplicate. No field blank was submitted on 
theARCOC. 
No raw data was submitted with the package. 
No other specific issues were identified which affect data quality. 
6. 
SlteIProject: DJJ 00// SfJ./Y\P"'J 
ARfCOC#: b OS 'Ie:; 8, '" OS 7,),9 , 
Laboratory: 9 ,( ,I., 
Laboratory Report #: ___ ~-"-7-,7,--,9ul.JL-____________ _ 
QC Element 
1, Holding TimeslPreservation 
2. Calibrations 
3. Method Blanks 
4. MSIMSD 
5. Laboratory Control Samples 
6. Replicates 
7. Surrogates 
8. Internal Standards 
9. TeL Compound Identification 
10. rep Interference Check Sample 
11. ICP Serial Dilution 
12. Carrier/Chemical Tracer 
Recoveries 
13. Other QC 
J Estimated 
U = Not Deteeted 
Organics 
vac SVOC 
v 
CheCk (~ '" Acceptable #- IS 
Shaded Cells .. Not Applicable (also "NA") 
1/ Matrix: SOIl rt 
(, 77 9& - 001 -#v() 
" 77 98 OQ/ Ibru 
Analysis 
Inorganics 
ICP/AES CN 
v 
v 
v 
UJ ~ Not Detected, Estimated 
R ~ Unusable 
NP ~ Not Provided 
Other: _______ _ Reviewed By: ____ --L<fAl~::...><..0..q,.t..::::· = ___ _ 
B.12 
#j. 
- Odd. 
- 011 
RAD 
Date: IS· 01'. O"l 
HOlding\..t.e and Preservation ~ 
DO} 
SitelProjec!: 0.).) jn J } So.."1p/i0B ARICOC #: ~ 0 S lei B/ - 01. q Laboratory Sample IDs: -"-"...:./...:.'7-!9...:.Jy'---"..(h-TTg:----'fI..-'-'-'-r..!:u'--_-.......;..O-=J--'-'-~~~_ 
Laboratory: _---.:§ ..... k_-_A ____ v_ Laboratory Report #: __ ---"":-7'-..7"--L91.1"'-__ I.. 7'198 - 0 ~~ JI! ru - () II 
# of Samples' .:lcl f/. 1/ Matrix' St)!i.! (j Iho 
Analytical Holdl", Time Days Holding Preservation P .... ervation Sample 10 Method CrlWria Tlme",,_ Cl'ltarla Oeflclency Comments etcftded 
ow- 8#(0 
b779B - 009 71q" R dJ)l A outS ~ "/J(/~ /0 NI1 /V1't' U~ Ii, 
9·o?( 8:/0 
, 9. ~'" /~ 1.0 
Reviewed By: 
n ,~ 
Volatile orf..,.lcs (SW 846 Method 8260) ( .1ge 1 of2 
SiteIProject; O~.\ Jo'; ja.mpbN ARlCOC #; "OS 7 JB - oJ q # ofSamplcs; 1/ MatTix: $OIIJ 
v ) 
Laboratory; _....:t'{-'.f"-'/..""-_____ Laboratory Report #: {, 7'7 9 J.( Laboratory Sample IDs: _..Jkz..7L.7w9!.!:J..tL-.----..lO~QL/ _-'J.n.w.!..r~u __ -......::.O;..cll ____ _ 
M hods L5W- 811fo 8d~0t9 et : B h# ate s: !i. 
Calib. CaRb. CCV ~ ;I:I~ " 6'b1,S; " 71f!003 ".,.,q, T RF RSo/ %0 Method LCS MS Equp. °Ofrp - ()O'f IS CAS # Name c Mill. Intereapt R' Blks LCS LeBD RPD MS M&D RPO Dup. Blanka Blanka L RF <20%1 RPD TIS >M 0.99 I, l~j .. "I 6-1111 
I 71·55-6 1.1 Hrichloroethane 0.10 / \ V v JfJ'I / V ,/ 
2 79·34-5 1.1,2,2·tetraehlornetharte 0.30 
2 19'()(}'5 1 I,2.!rIchloroetlulne O.lO 
1 75.34-3 I l...udilo~". '0.10 V V V t/ 
I 75.35.4 1.1"!ltllIomethlln. O.iO 
1 IO.7,()6.Z JJ.4!<i""l'O<thftne ' . (UD 
1 540·'Nl l.2~I'odbeJtt(tol.\>l) 0.01 
.I 1~7-S 1.l ..... hllil'01ll'OltIIIIe 0/ 0.01 111.,)1.. 7.1 
I 7g;93·3 %-hutioh"~. (Nooq l/ICbhlk) V Ml V 
I l10-7s·g 2-ehloroethvl vinvl ether 
2 S91.18~ t·hexanone (MIJK) D.GI 
2 108·10·1 4-meIhyI.2-pentattone JMlBK) G.lG 
1 67-64-[ atdone(10dllk) ,. 0.01 V v 
" 1 7HJ·2 .. ~. 0.50 , Iv ,/ v V-
I ".2704 bromll!lichloromethlne 0.20 I 
1 75·25.2 broinoibml 0.10 ,/ .,/ V 
1 74-83-9 If,rOmamdllan. 0.10 
I 7S·t~.o i;lrbon mwtl!de 0.10 A~ 
1 $6·23~S .: ei\J' ...... t.ltitehldl'lde . 0.10 / 
~ log.!>C-1 diJiIffllkir!uit. IUO V- I/ ./' J/ 
I . 7~.o()~3 cnloroethane 0.01 
I 67066,3 'cItlllM,1t, 0:20 ' 
I 74.87·3 chloromethane a.lo 
1 10061.01·' cis-13-<lichloroorollene 0.20 
2 124-4&·1 dibromochlorometh.ne 0.10 V- ,/ V I 
1 100.4104 etbYlbenn:no 0.10 I I I 
I 15-09.2 methVlllllc clIJoride (lOxblk). 0.01 V v' • 2 100-42.5 s!vrei\e 0.30 , 
2 121-18-4 tetr.chlo~ .... . 0.10 , 
2 108·88·3 /l)lUClle(! O:d!!k) 0.40 Iv _v V V 
2 10061.02-6 II1tDs-l 3-diehloropropene 0.10 V V V-
I 79.01-6 Itl.tl1io~ti\elIt . ().30 ~.~. 
.L. ..lL ..if V 
J 75.a.14 l.iIrt<I dtlol'ld. 0.10 . 
1 1330-20·7 1",,1eite!Itotal) 0.30 
~/r I l. J - 1JJc.vOI'OAli. oJ , 
-IN/tJ - /,,J. 11;,... .~ ... i I 
ComlUeDts: V""y/. Q~ N,,1ftt h4dedro~ are RCRA co~.yotmds l-
. .. -~ -1; /,),. OS· (Jb/~ only) RevIewed By. ____ -...ILtU.J.<!...:::WL~~ ____ Date . .......:.._.:...::.....,O"",e.<..:.. 
CW JACti. d'lu..t... U-'''' 
A U"oN0~ To 0.1 Q...,..,pA:.. tW f l'eu,,o,, 
v~tue Organics \.,tge2of2 
SltcIProject: ________ ARlCOC #: -'-_.;;:b;....;O-'S'---'-'7d.::o8"'-,r--_---=OL~9'__ _ Batch#s: ____________________ _ 
L8boratoty: _______ ~_ Laboratory Report #: _______ _ # ofSwnples: _--______ Matrix: ___________ _ 
Sample 
IN CJtJ7Wl'1 
~ v 
------SMC I: 4-Bromotluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-dB 
Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
IS 1 IS 1 IS 2 IS 2 SMC 1 SMC2 SMC3 Area RT area RT 
------~ .....-
------
....-
~ 
...:.--V--
-----
V--
IS 1: Fluorobenzene 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 
Comments: (!) 
q. <l7 c,W FI ACJ 8. 1/ 
@ 
Ole. IS' 9 o!..7 ew ~ Ac.s 
CJ,..rb&H1 oJJVJ/rdi 8. 
(1. r.3 0 C-C¥ ~ AC,J 8·08 
IS3 IS 3 
area RT 
----
V----
~ 
SI'/ ,-II (eNu. ~) 
m<J/m&O 
Vlrv.;' /K,u~<.. ) .;to 0;" 
,5,q 
" 
Volatile O.t.,;iCS (SW 846 MethOd 8260) 
SiteiProject: -JO..t-J""-"'.J----:S,,-,o,,-,'.!...! .-:v<..::r Q.m"-4.P<..:./c-h 'l'f- ARfCOC II! (, or 7J B 7 - 01 q # of Samples: J.j. Matrix: _~;':.:.',I.£::.~O~ _______ _ 
t..a.botlltqry: 9 k J.... Laboratory Report #: 4 779.1t Laboratory Sample IDJ: _.f2"....!.7~7c....9l.J8Z-.:-:...0~OLI_2H1'Z.!.!.:tV:::-_--=O~O~)yl:.-__ _ 
Methods 'i) -8),/& 8~bn B Batch # ",10'1910 ; ~ Ll. - s: 
CaUb. Calib. CCV T RSDI F~ld Equip. Trip IS CAS # Name e Min. Int.,r::ept iu: f!' "D Method LeS LCSO LeS MS MSD MS DtJp. L RF <20%1 Siks RPO RPD F{pEJ Btank. Blanks ;>.0$ 0.99 20% 
1 71·5~ I, I, l-tric!ll0r0ethan. /0.\0 / ,/ V t Nil Nit 
2 79·14·5 1 I l,2-tetnu:hloroetballe 0.30 i \ ~ 
l 7'NJO·! 1.I.l-triehloroetllAne CUD \ ~. 
1 15.3<1-3 1.1-drdilol'Odhon. 0.10 \ \ 
J 75-33-4 jl.:.lr"bl~ 0.20 vi' _1/ ..v .1 \ 
1 IONI6-l 1 ;2-dlclllo1'8t1h"". 0.10 \ 
1 540·59-0 I jo.dlcLlot'odh~oitotaft nol 
.1 
1 78-87.5 1 j-tlkhlol"iI1II'i1Mrie IV' 0.01 }.. 
I ,-g·93·3 ' 2-lAdailtlne (J,mr..l 
.VQ.Ol 1 !\ Ifl.II:<1I1kl 
I 11 0-1S-8 2-<chlorodhYl wl!Y1 etbet 
.\ \ 
2 591-78.-6 ~~nonc (MBK) 0.01 \ 
2 108-10·1 4-meth)ll·2-pen111nOne kMIBK) 0.10 1\ \ 
1 67-64-1 ~c.tORo(Hb:blk) 0.01 \/ V v/ \ 
" I 7143.2 beltz",'; ~.50 I V v ..v 1 \ , I "·274 bromodkhloromctbane G.2f) I I \ \ 
:J 75·2~·2 br!>l!It'limn 0.\0 
" 
,/ \/ \ \ 
1 74.'J-9 bt!>momttltsne 0.10 \ \ 
I 15-1'-0 e«1'IImt dis« Itllk: 0.10 Jlo b .1 \ 
1 
.. 
: :l:6-~3·5 dtrOOlt ~orld~ !UIl ,/ .1 \ 
2 .1011.9(1·7 ~~ I)J{) I ,/ [/ V \ \ 
1 7'..00.3 cbloroet/lAtl. am I \ r 
! ~1iM-3 ' ejd"",fonn <),20 i \ 
I 74·B7·3 chloroll1<thone 0.10 i 1\ 
! W061-01.' cis-I ~;cbloroprOl)et)e 0.10 i 
2 [24-48-1 dihromoclllorometh~lI. 0.10 ,/ ,/ ,/ \ 
2 \OO4i4 e\hlilllenzcne 0.10 L J L 1\ \ 
1 15-09·2 liniotItvlene chloride nOxblkl 0.01 v' ,/ V- I .1 \ 
2 10042-5 !stYrene 0.30 ! \ \ 
1 ,121·18-4 lotradd_t'-. 0.20 J, \ -, 
2 10l-3S·' tolucneHOxbIk) Mil I V V V _\ \ 
2 10061-02-6 1rulf-1,3..d!cltl OJ(i ~/ v' I \ \ 
) ~1-6 Iii" ' ... 1 o.JO 1,~~'.'3 
"L IL" .1L " I J ';'0{) 14 L vinyl ehtorid. IHO , \ \ 
2- 1l30-20.' l)'.Ylenes(toili) 0.10 \ \ 
-IN.nJ' - I ,,) ~ 0'1 (Alo I'D e:II-hL \ \ 
CiJ 
- Ii . .! - "",'" • ..n -\ 
Comments: 11/0 ll?J/mJ IJ nOf ~. Noto: Sbadtd rows are RCRA compounds. Reviewed By: _____ ----'rX.I~'-.lWL.::.=~ ___ Date: Ie) ·03 .~ 
C&.I ')l "CJ ~ 
~ 
Volatile Organics 
SitelPtoject: ________ ARlCOC #: _~h'_"O:..:::S.....;7'_"~'_'B"_j/>------..!::d'-'q'---- Batch lis: ____________________ _ 
Laboratory: ________ Laboratory Report II: _______ _ 1/ of Samples: _____ _ Matrix: __________ _ 
Sample 
IN CRJrf/UPf 
------
v 
-------SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-dB 
Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
SMC1 SMC3 IS 1 IS 1 IS 2 SMC2 Area RT area 
. 
~ V 
~~ 
--
~ 
----
~ 
------
~ 
IS 1: Fluorobenzene Comments: 
IS 2: Chorobenzene-d5 
IS 3: t,4-Dichlorobenzene-d4 
8-19 
IS 2 IS 3 IS 3 
RT area RT 
---
~ 
-----
~ 
'-' Semlvolatlle Organics (SW 846 Method 8270) ~of3 
Sitell'roject: -..:D:....S.::.:J::...-.--'Q ... Q"-'-I-'-I....;J"-'aM~i'P""'~;) ARfCOC #: . "0 s 701 B, - 02. q Laboratory Sample IDs: --'''2..7.!--f.7~q~)yt...::.-....!O~/~.,I.:':-· ~1:r!.f.l!/~J-.!a~QlOl:.2.. ______ _ 
Laboratory: 9 ~ A laboratory Report #: f.o 7 '191 to 7 7 9 6 - 00 S- ([B) 
Methods: J[.J - 81J(q 80).70(. ! J 
# fS II 0 ampcs: lit: 00 Is I Batch tI s: 
Callb. Jb "18 biH8 
T Carib. RSD' CCV ReId -~. Field IS BNA CAS' NAME e Min • Intercept RF R2 %D Metf10cj LCS Les. LeS MS MSD MS Dup. 
L RF Blanks RPD RPO RPD Sianlet Blanke d dI 
a~ ~::/ ld% !/I7J !T)S[) I ~ ?- 1J9Z. I '"2. , cl J 'I '- I I 
2 BN 120-82·\ 1.2,4-Trichlorobenzene /0.20 \/ /: v Iv ./' ./ V /YII _V V V ./ l/ IVA V V 
I BN 95-50..1 1,2-Diehlorobenzl:ne 0.40 
1 BN 541·73·1 1,3·DichloroOOnune 0.60 
I BN 106-46-7 1.4<Dichioroh.nzeo. 0.50 \ v' V V lL Iv V V v' 
3 A 95·95-4 2,~,5' Ttichlorupbenol 0.20 l . 
3 A 88-06.2 2,4,6.Trich/on:Jl'benol 0.20 j V 
--.IL r.Al ,/ V ,/ v 
2 A 110~J·2 2,4-Dichlarophenol 0.20 \ V I V IL' I.L I.L ,/ v 
2 A 105..67-9 2.4-Dimothylpbe1lo1 0.20 l .. -i' 
3 A 51·l8·5 2,4-dlnitrophenol 0.01 J IL 1.:;:\ :v , 
3 aN 1ll·14-1 l .... ·Dinitrotoluene (1.20 , : 
./ .l/ /y' -L L v' V 
3 BN 606·20-2 2,6-Dinitrotoluerte (1.20 ; 
3 BN 91·58·7 2-{;hJoronapbthalClle O.SO , 1 
1 A 9H7-8 l-{;h10r0phcnol 0.80 . I V 1/ V V IV' \/ V v 
2 BN 91·57-6 2'Me!hylnaphthal_ . 0.40 ! 
I A 9S-4s-7 2·MIltbylpbenol (o-ctetIOl) 0.10 f V V ~-n Idl. I.L II ,s- 70 
3 BN 88·14-4 2-Ni_nine il,Ol 1./ 1./ ,~ i 
2 A 38-7.M 2·Nitrophenol C).tO ~/ 1 
5 BN 91·94-1 3.3 '·Dichlorobtnzidine 0,0] I 
3 BN 99-<l9-2 3·NitJOattiline (J.OI Ii Iv U AJo: 
4 A 534·52.1 4.6.OinJtro-2-mothylp&enal 0,01 1./ It. !.~ V; 
4 BN 101.55-1 4-Bromophenyl.pbooyletber 0.10 V ~'J)'r .~" 
3 aN 1005-7'2·) 4-ch!orophonyl.pbenylelber 0.40 vt,,; 
2 A ~9·5().7 4-Chlorllo-3-rnclhylpbenol 0.21) .I' V lL. Lv ilL bL. v V 
2 BN 106-47-3 4-Chloroanfl ine 0.01 ;v: 
1 A 10644-5 4-Melbylphcnol (p-ereoot) 0.60 V 
, 
meatl: V v L N~:rV"'R~~ds,v V 
t.Lf 7J. 
M j P - UWr'l€. ... 
Com 
Reviewed By: ~ ___ --LtV"",,-~~:....::--c=. _____ Date: /0. 03. 001 
semIvO~. Org.nlcs Page~ 
SltelProject: _________ _ ARlCOC #: __ --=~;....;:O:..;:S'_'1-'-'OI=_· 8"'--r-_---"'cl:.-:q'--_ 
I 
B&M~: _____ ~ _____________________________ ___ 
Labor tory' a r ry Labo lito Report # : /I fS 0 amp es: Matrix' 
Callb. Callb. CCV 
IBNA 
T Min. RSOI M.thod LeS MS FIeld Equip. Field CAS II NAME C Interetpf RF RI %0 LCS LeSD MS MSO Oup. MJ 
. 
.tWO RF Blanks RPO RPO Blanks Blanks L 40%1 RPD . 
>.05 r~'L ~ 01 0.99 J rY 
3 BN l00~I-6 4.NltroanUine /0,01 j iJ ..; 13 v / V /flf /' v/ 1V,tff 
3 A l00~l-7 4-NilrOphenol 0.01 ~4 .-(}- ~ V I/' v 'J.L V v 
3 BN 83·32·9 AcelUlpbthette 0.90 / ~ / v' I/' ./ V v v 
3 UN 208-96-8 Al:ensplrthylenc 0.90 
4 BN 120-12-7 Aruhraoeao 0.70 I 
, BN 56-S'·3 Benzo(a)antlttacene 0.80 
6 aN 50·32-8 'Benzo(a)pyrene 0.70 J J 
6 aN 205-99·2 BeJlW(b)ftuQranthene 0.70 
6 UN 191-24·2 BeJlW(g.b,i)perylene 0.50 1 Jt~').iJ<'V'" 
6 aN lO7'()8·9 Be!lZll(k)ftuoranthenc 0.70 J li iv ,l- I ,.; 
1 aN 11 1-91-1 bis(2-ChJoroethoxy)methane 0.30 , 1 
1 BN 1\1-444 biJ(2-CltJoroetbyl)ctb« 0.70 'tS' , 
1 BN 108-60-1 bi!l(2-d.tomisoprQJlYl)oIber 0.01 V 
5 BN 117·81·7 bis(2-Ethylhexyl)pbthalale 0.01 ,,J Iv ~u..f.)\ j(<'\ Bli·/ 
$ BN 85-68·7 Butylbenzylphtha1ate O.ot ~ ~1» ,V 
4 BN 86·74-8 Cillbazole 0.01 iAl- !,'\.\ , 
, BN 218,())·9 Chryscne 0.70 Yi/ 
6 aN 3·10-3 D!benz(a.h)anthrao;enc 0.40 1/ If J ., I 
3 aN 132#9 Dibcnzofuran 0.80 , 
3 BN 84-66-2 Dicthylphthalate 0,0) I i09;1IJ 
3 BN 131·\1·3 Dimcthylphthalate 0.0) [ ./ 
4 BN 84-74-2 Di·D·butylphthalate 0.01 . \ 
6 BN 17-84'() DI-n-ootylpbthalatc 0.01 l,l J \"""Il. i 
4 aN 206-44.() Fluoranthene 0.60 1\/ ! 
3 aN 86-73-7 F~ 0.90 i 
4 BN 118·74-1 lre.""chIorobettzene 0.10 \/ V 
: 
v Iv !v I \/ V-
2 BN 87-68-3 HexschlombuWlieDe 0.01 1\./ V J1 il.J, ./ I ·10 v 
J EN 77474 R<XlIchlorooycloporllndieoe 0.01 I 
1 BN 67·7201 He!..'3clt1Qroetb_ 0.30 \/' V lli ,0 IV 12_ v 
Comments: 
B-21 
v 
v' 
v 
S 
Semlvolatlle Organics Pagt...r3 
Site/Project: ______ ~__ AR/COC II: _---=0'"'O~("-· ...<.f,.;:::ol-"fJ'-IJ_-_1-'-.di...:...... __ Balch lis: _______________ ~ _____ _ 
I..aboratoJy:· Laboratory Report #. # fSam les 0 p : Matrix' 
CaUb. Callb. CCV RSDI Field Equip. Field Min. RF %0 Method LeS LeS MS BNA CAS # NAME Tel Rf Intercept R2 Blanks LCS • RPO 
MS MSD RPD Oup. Blanks Blanks M...1 AJI) 
.. <20%( RPD 
LIl>1.. Ili~ . I C(Jl9., 0% f ;) ) .') I I J <"- OJ dI. 
BN 193·39-5 lndGoo(l,2,3 .. .,d}pyreue V 0.50 .L ,,,' Iv' V IV/; ~ \IV tAt 
BN 78 .. $9"1 lsopborQbe 0040 
BN 91·Z0.3 Naphthalene 0.70 
BN 98-9~-3 Nitrobonzm< 0.20 V- II" 01 13 / io"\ V V 
BN 86-30-6 N·Nltrosodiphtnylamillc O.oJ Il 
BN 621~7 N-Nitroso-di.propylamine lI,/ 0.50 V V V V I.~ V V V 
A 8746-5 l'.:nIlIehloropbenol 0.05 J IJ V V V ;V' V V". V V-
BN 85..01 .. 11 Phenanthreae 0.70 
... 108·93·2 Phenol 0.80 V' V / V it" .L v' -/ 
" BN 129~~ Pyrone 0.60 J V .~f;" '-L' ..1/. V V V- I/' . .lL' . V 
J)j "A JOAvLl,. 
.L 
. 
s urroll;ate Reeove ry Out lers ")0",,,,;,3 
Sample SM.Cf S~C2 SMC3 SMC", SMC.S SMC(f $MC? SMC8 Comments: ).AJ3 I)lJ ItJl JIl 0x.(.(jJ r- .J.,! r) / Ii 
333V, B 
IN COrti t:t"" -
SMC I: Nitroben;.ene.dj (DN) 
SMC 4: Phebok16 (Al 
----
SMC 7: 2-Ubloropbenolo(\4 (A) 
Sample lSi ..... JS1.ftT 
Iry- COTt; ~"t. 
. 
IS I: 1.4-Dichlorobenun<:-d4 (BN) 
IS 4: Pbena1hrenc-dlO (BN) 
........ 
----
--.... r---. 
--
1--:-0. 
SMC 2: 2·F!uon;blpbellyl (,SN) SMC3: JI"' TerphenyHll4 (BN) 
SMC ~, 2.Fluoropbellol (Al SMC 6: 2,4,6-Tn'bromophenol (Al 
SMC 8: 1,2·DichtorobettzenW4 (DN) 
Internal Standard Outliers 
182"111'8. 'U.ftT Is ~.;arta 
IS 1: Napbthaleoe-d8 (SN) 
IS 5: Cbryeene-<l12 (BN) 
IS!-RT IS .... ' .. IS 4'RT IS &"FeII 
IS 3: Acenaplrtbcne-dlO (BN) 
rs 6: l'erykne-dlZ (BN) 
R.22 
#. IS' ~ ~1h4 ~.roI.. ~ 
0er,3 <) 9 J.., f""! I ~ /"rt- "/. 0 ~ 'Jel 
?!:It. '!.r 'J 
IS 5'RT Is$-arP 18 e'RT 
~MIrr..1 
Py fC..}~ J:. UL I'\.O} 
Rio!. "I. D c.w '7 '10 f1 0 '} 
A.tJjI!.fJ 0 fDOJ<o.L 
PCBs (~46 - Method 8082) L 
SitelProject: D J j J 0 J I 
Labora\Qly: q,(').. 
J UM,PjAR!OOC 1/: ·60 S 7d8, - J 9 Laboratory Sample IDs: I:. 77 ~Jy - IJIJ, IArl.l - Ool~ 
LaborotoryReport#: b 779"1 " 7798 - 001. (t:6) 
Methods: <..flV· 81" 008« J 
1/ of Samples' 1/ f / 
" T calib ·ccv L¢/l ",.11 ·~~;I MethOd EqUip. Field eA.S# N8I1"Ie cr~ l!tiDi~ %P Eflankll LOS ... ee. , Rf>I) MS MSD RPI). bull. &lanka .nkll L 
12674-11-2 Aroclot-lOl6 ,/ 
II 104-28-2 Aroclor·1221 V 
11141-16-5 Aroclot-1232 ill 
53469-21-9 Aroclor-1242 ~ 
12672-29-6 Aroclor-1248 v 
11097-69-\ Aroclor-12S4 Iv 
11096-82-5 Aroclor-1260 ~ 
lamP!-
IN CJ!dfJi/!../1t 
120%10.91 I 20% l. 
IY'II V 
L 
v 
f.L 
V:_ 
$Me 
%REC 
CAS. 
v v V 
V ..L_ 
v 
v V 
V \L v' 
Confirmation 
RfltI>2'-.4 
.. 
If/,J 
y 
,/ 
II' 
v 
" v 
./ 
I .l 120% 
1(11 
V _v 
Simpl. 
J .} 
"' 
,;/. .. 
Iv II vi v 
S~C 
%,REC 
CAS#. 
"200/; API) 
v' v Nfl. 
./ V' 
t/ v 
'i v 
V v 
~ v 
./ v' ,/ v 
$MCRT Comments: No ~ o/...I..JtL To 
RPD> %5% d.OJY"~ij IY]u/mu(J h 7BtY...1 
SlY.... sOft 
(OllLy rboJVJJ) 
Reviewed By: ______ ~_~ ____ Date: JD. 03. O~ 
High EXPIO.\.-S (SW 846 Method 8330) 
SiteIProject: D.)J .JDIl Jamp))(!j ARlCOC #I: 60S" 7d 8 - ~ q Laboratory Sample IDs: _......Rf,'--'7~7:....:9.1fL-_-~.!.<O:..:;j.~b!.::........:M=.,l"v"'--_-~O.:::;)c::.~"---__ ~ 
Laboratory: 9,k).. taboratoryReport#: b 7'79&, ,,7798 - OQ7 (<4) 
Methods: J tJ - 8,1f b a...330 J ~ 
F/ J Matrix' JoJlJ f/ #2.0 Batcb#s' 010..;.-,- 9<.. olOS~/.;J ({f$) II of Samples' I) 
valL 
, 
> , Curve cc:v Method LCS MS ~Id. ':~'p' "laid CAS # NAME t klt.c~ ~ ~D Bl8IIkt LeS Lesa Apt) MS MSD RPD Dup. 81inks alnt 
I /.99 d ,20%;}. I U .:1 L d 20% I ~ I ~ 120o/~ ~PO U U 
2691-41..0 HMX v 'VA ,,r Iv_ / \1" Nff ,/ . \ V_ to¥! ,/ 111 v' ./ IYI?' 
121·82-4 RDX 
99-35-4 1.:!,5. r r;nitroDCIlzene 
99-65..0 I 3-dinitrobenzene 
98·95-3 Nitrobenzene f 
4794S·8 Tetryl o OJt,) SF 
118-96.1 2 4.6-lrin/troio(uetIe / 
35572-78·2 2·1UtI1n0-4,6-dinltrotoluene 
1946-51.(1 4·lUtIillo-2p,.dlnittoto\uene 
12\-14-2 2 4-<linitl'otoluene 
606-20·2 2.6-dirtitrotoluene I 
88·7202 2·nltrotoluelie , 
99-99"() 4-nltrololuene i"l.1 13- 110 
99.o8-! 3-nltrotoluene 1"71 1.>r· 11111 
18.II·S PETN 
Sample SMC "IoREC SMCRT Satti\M $MC~REC SMCRT Comments: 
IN ChH b,.,. 
Sample CASt RPD>25% S*Mple CASt RPD> 2S!Yo 
......-r 
it i 7 '1e-fJ07 7f:JJ'ui JI.t. 9.f. 
SOlldl-t ..... qa.ous co.venla., ;Y J 
rug I kg - pgl t!: !(jI,:J g) x (sampl~ muslgll sample vol. {mil) x (1000 mllli1ler}) fDilatioo Factor - ",II Reviewed By: ___ --'-IIV""',""'--.><IZM.L->.<::"-= _______ Date: 10, Or,l ·00<. 
8·17 
6. In~anlC Metals (. 
SiteIProjecl: OJ, I S6 tI J'amP:1 ARlCOC #: fa oS 7 cj 8 J - OJ. q Laboratory Sample IDs: ~-,H't"-1.~-.) __ =::.' -'7'-7!-9"-'1x""-_----"'O..:../,"'d---'f."'-7'jtLrv-"-_--'O'-~___'_ 
Laboratory: f}J<b laboratory Report II: ___ ~ __ _ 
Methods < /,J B,y" 71y 7 J /, 010 : u -
II of Samples: I/. Matrix: 601/ Botch #s: JOHk O ( IJe, ) ,;. 0 J.J/t S J L f<\V~1 
CAS#/ I.!q/1. QC element vjle 
Analyte Mttbod LCSD MSD '-~~ [CS Serial Field EqQlp. FIeld TAL I.CV cO' ICB ceB LCS LCSD MS MSD ~p. Dllu· Dup. ec.!,'iS- fd:{ J" BI •• kJI RPD llPD RPD A. do. RPD Olin'" Blallks 
7429·90-S Ai !Vir N.ff 11.'1 
74Jl).3MBa '.t'. v' V V V' 1/' V- \ V V .. IL'. v V v" 
1440-4 t ·7 lie 
_\ 
' \ 
1440,..0~Cd V V V V V ,/ V \ .V I Nir V tva- V IL 
1«0· 70-Zea \ \ 
7~1eJ(:" ,/ V· V 
.1L .l/' \/ V \ \L \. . &.0 l/ ,/ V ,71.:1 ,{·81.5 
1440-48-4 Co . \ \ AJI '7 
744().50-S Cu \ I 
7439-19-6 Fe \ \ 
7439-95-4 Mg \ \ 
743~6'~Mn \ \ 
7440.QMNi \ 
7«0.09·7 K 
:144~U-.f"-t V V V V 1/ \/ ,/ \/ 1Yn- If /v'A- V _'IE 
74(o.23-~ Na 1\ 1\ 
7440-62-2 V 
-
\ J. 
1440-66-6 Zn I \ 
{ \ \ 
7U9'-!I'H i'lI \/ v l/ V V \/ 1L .i IL \. fI.$ v ./ v ,/ 
11824'·2 Se 
. I.e' V .V". V .Int. ,E ./ \ V \ ffR V iYfI V .\/ I~· ;<, 
1 «6.3t, 1 A1l \/ 1/ V- I/ ,/ I./ if .\ \/ \ >W ...!L.. NW \/ ./ 
744MM Sb \ \ M i. 'j:' 
.~«o.2MTI \ \ 
\ \. 
1439097-'Rt V ../ V \/ ... / .. v _),/'_ _V . ffl1 
CyanidcCN 
. 
Note.. Shaded rows are RCRA metals. Solldl-~.e<I". c .... vttSIolll mg/ kg ~ ~g/l!: [{lit! I g) x (sample mass (gl/sample V<ll. {mll) )(1000 mlll liter)] I D.lutlon Factor ~ pg I I 
Comments: 0::JJ Ik!, oS a. ~.sx v... ' . , R.J... o.pp /1 oJ 
IS/Ii 
1'1 
.:.s;< 
<1t. I • 
D166 ~t..IW> s"-- fI ~ 7~. Reviewed By: ___ -.JL;!!..:::;:...::.iA.P.L~:..:= _______ Date: J &i -ON ·OJ. 
1'1-// oUJ.e.c.N < SX R;., '~ q 
/ d. I /1,<1 / 7 / '1 10 tIJ ..IA. I ~ I , B·14 
eelS 
IT" 
In~nlC Matals 
SltefProject: DJJ (j0l1 J'Y¥/I0J ARiCOCII: 60S7d8, ~ cU Laborarory Sample IDs: --It'2..<'--'7:....7L9~8L...:::.-·-L.(')u./~Q"--________ _ 
Laboratory: fi ~ A Laboratory Report II;' 7 7 9 ~ 
M~~s: ___ ~J~w~-J8~1~~ ___ /~~~7~O~ ____ ~w~· O~/~o~6~ ______ __ 
# ofSatnples: L Matrix: tbyww Batch #s: d.. 0 ).,1/..; rliJ 1/)" ) do .I,!,lySf / /U l.hll ) 
..L 
CAS #1 UJ"j/R., US/.£.. QC elam.nt 
Analyte Memo<! LCSD MSD Rtp. leB StrW Fftld Equip. Field TAL ICY CCV ICB CCB LCS LCSD MS MSD DUD- Dup. Bt..b RPD RPIl RPD AD don R1'D .BI •• III Blanb 
7429090-5 AI #.4- !V4' 1'L1?-
7 ~O,J!I-3 1h J ...... t/ ...... , N:J9 1/ 1/ 
, ~ \. Nil- \/ ffll- '\ 
744041-7 Be \ \ \ 
7.ttW.!lCd 
./ V ,/ ,/ .3N3 ./ \/ \ ,/ \ .M4- IL HI'/' -.l 
1440-7Q,.2 Ca 
.\ \ \ 
7.j41l4f • .) (,<r If l/ 1../ V 'v .&,,7 V \ .~ \ IYk 1/ N"Fr \ .<'01:1 ; I~ !Ul 
144048-4 Co \ \ \ .1". ~ 
7«0.500.8 Cu \ ~ 
7439-89-6. Pe \ , 
7439-95-4 Mg \ \ \ 
7439-96-5 Mn \ , \ 
7 44{l..() 2,0 N i \ 
7440,o9·1K \ 
7./41l;214 AI! ,/, 1../ V V V V V J\ ]/ n IY8-. If LL,er \ 
7«IJ.2MN. \ j \ 
7440-62.2 V \ \ \ 
744~Zn \ 1 \ 
\ \ 
1~~ljlj, ,./ V'" .V"" V V V ,/ \ \/ \. «It V ./'Itt 
718249;2Se , ...... V V IV ./ 1/ t/ \ .v J. .l 1/ :l \ 
7#(hJ~2A& , ..... t/ V ,/ .~.Q 1/ V- \ V \ 1 )// J. \ 
7440-36-0 Sb . \ \ '\ 
7«()..Z8.o T\ \. ..1 \ 
\ \ \ 
743,.9'7-6 tft ..;. V .1L. V if \/ \/ V- 1V/1 '\ 
\ 
i CvanideCN \ 
NotQl Shaded roM IINRCRA metal .. SOlid .. ro.aque .... tOllvt!rllonl /III/kg- Ilg1 g: [("8 I g) x (SI\mpI. mus (81/ SlmplnoL (min k{IOOO mllllilm"}}J D!1ulltlO F_ - '" II 
Comments: DVP I>")J JD oiO#"IS.r 
l, 78,;u JNJ.. Reviewed By: ti!/.A.I.J.,L. Date: ItA· () 1/ . Cod 
/)Ut) IY)J &- oly "y~" 
I.. 7,~ .r.u .( 1'0 .. B·14 
GtL.)1 Chemistry ~ . 
Site/Project: /)jJ J all 
Laboratory: G f,; ;." 
Jamplty ARlCOC #: 4 0 S '102 8) - rl'I' Laboratory Sample IDs: 
Laboratory Report #: _--'b""--'-7....;'1...,9'-'.'"iJ--__ _ 
Methods SbJ : -
# of Samples: 
(18 
Q 
(., 
1f'l-().I ~ 
!l'l 
~ 
)Sb.tO 
01 
'7QJ../- a ~~ 
CAS # 
'L 
·AnaJyte 
701t.) 
(1,lVVrk 
( 
..... 
/klyn,no.' • 
. ~ 
CJ...r& M.1LL1' 
-
T 
A ICV 
L 
./ 
V 
V-
... 
I'" 
II' 
v' 
V 
(}OJd14 (TW) 
Matrix: SOI/') 
CCV ICB eeB Method UIa .... 
V ./ /' V 
V- I/' I/' V 
·08g3.J I/' I/' V m~/~ 
V 'v' I OD~ 
-./ 
"'a/J.. 
V V y' V 
V- I/' V V 
Commellts: "/'798 - 009 » /-J'f UJ'!H" 
J.o$'J~3 q, 
dOSfoJ8 : 
.;J.o'l/91, : 
/'( c.e.. it Sl> 78 
CJ.CS'fRI 
. 
Batch #8: do ~/~ i3 
~fc 12fL 
QC Element 
MSD LC8 LCSD LCSD MS MSD RPD RPD 
vi V V V Nit 
V 
1\ V Nit V 
, 
vi \ V \ 
\ \ V V' 
1\ 1\ 
\ Iv \ V V ,,3hl 
V \ V \ 
,,779Jy -O/~ #!ru -~ i 
('77Q8- 008 (i (/II FH3) (.7'198 - 009\ r&;j 
'-flS) c2o"nQa C-M) 
(7'ldJ~1 /, - OIl' 
...)f1.t;t.J" rrlr>r 
£] eN - O~d. } ..}n.\L..JrJ '/ o-.~~" 
lCS SerW FIeld EquiP. Fteld Rep. DU .. Dup. RPD AI de. RPD BI ..... BI ..... 
... }l1j J 
tv'tt 
1'14 Nit' / ./ N" NI1 
M.8X 
/'(11 ....!> V V I\nI-
O./y 
~;q 
-'" 6'4-Nit ,
!Y~ 
...,. V V' 1Y,q.. 'Y.,.. , 
;Yn- -= V V IW'1 , 
Reviewed By: _____ !:..AA-=-_YA.D.L_.::.-. _____ Date: I Q. ()I{. o~ 
B-16 
Lr 
SitelProject:b9 W~ SOII,(fJmphj ARlCOC#: 60S/dB/ - d..9 
Laboratory: (J R J... Laboratory Report #: , 77 'Iii 
R~Cheml8try ~ 
Laboratory Sample IDs: _~i_7~7r....:...:.9 "t2-':"-....!t7u.~~0:2~#!U!.Irr,J<-.:.-...lO~<l!!!.a..sz:... ___ _ 
b 7798 - 0/1 (f.€) 
M~: __ ~~~-_P_A __ ~q~O~O~.O~ ______________________ ___ 
# ofSompJcs:--:.;I/::...-_____ Matrix: JOIIS Batch #s: 02 oS () /3 
.' 
--
QC element 
Analyte Method Rep Equip. Field Field Sample Sample 
BlauM LCS ~ RER Blanu Dop, Blanks ID l8otop' ISrrrace ID botepe ISffl'llte RER 
Criteria U 20% 25% <1.0 U <1.0 U /V',Q so· 1 OS 30·10S 
H3 7 
U·238 /"' 
U·234 ./ 
U·23SI·236 /' 
Th·232 
./ 
Th·228 /' 
Th·230 /' 
Pu·2391·240 /' 
105013 Gross Alpha v" ,/ if v V V V /VI:} L 
~onvolati1e Beta ~ 1/ IV 1/ V .... 1 Y IVA ./ 
Ra·226 /' 
Ra·28 V 
1\'iIl-63 L 
Gamma Spec. Am-241 V 
Gamma Soec. Cs·137 
.#-LT ./'" 
Gamma Spec. (;0..60 L 
eroJJ 01. V- I/' Iv v' V IVJ'/ ./ 
lIont" .:lIlt. ..B ./ ,/ /J V /YJ'/ ./ 
P arslTleter Method TypIcal Tracer Typical Carrier Comments: 
Iso-V Alpha spec. U-232 NA 
Iso-Pu Alpha spec. Pu·242 NA 
lso-Th AIJ)ha spec. Th·229 NA 
Am·241 Alpha spec. Am·242 NA 
5r-90 Beta Y ingrowth NA 
Nj·63 Beta NA Ni \)y ICP 
Ra·226 Deamination NA NA 
Ra·226 Aloha ~J)ec. Ba·133 or Ra·22S NA 
Ra-228 Gamma spec. Ba·133 NA 
Gamma spec. LeS contains: Am·241, Cs-137. and Co-60 Reviewed By: __ --'M~::...:::.'iv.J-.-= ________ Date: AI. ON ·0;1 
B·16 
RECORDS CENTER CODE: ERl1295IDSS/DAT 
SMO ANALYTICAL DATA ROUTING FORM 
PROJECT NAME: DSS Soil Sampling PROJECTITASK: 7223 02.03.02 
ORG/MS/CFO#: 6133/1089/CF032-03 SNLTASKLEADER: ~C~ol~nn~s ______________ _ 
SMO PROJECT LEAD: Herrera ~~~------------- SAMPLE SHIP DATE:.;:.9/;..=2""512.:o.O;:.:0;::.2 ____ _ 
ARCOC 
605728 
605729 
LAB 
GEL 
GEL 
LAB 10 
67794A 
677948 
PRELIM DATE FINAL DATE 
1012412002 
1012412002 
EDD 
EDD ONa BY 
NAME DATE ~ORRECTIONS REQUESTED/RECEIVED: t J0 . ? o,Q Q ",,,·S Ao..->-;~41..J..\ ~...y..l ~O ...... ~ c::o... _ 
PROBLEM #: --'='5::..0.3"'-'0"-::"':::--____ _ I ~ ~j D ~, 
~~~~~~N~~~~~~~~~~: v,;t,~'h;:' \\llt4'?~.· 
SENT TO VALIDATION BY/DATE: -I 
RUSH VALIDATION REQUIRED EST. TAT:Ir- ~------
VALIDATION COMPLETED BY/DATE: __ :--_~AJ~-__ _ 
TO ERDMS OR RECORDS CENTER 8YIDATE: __ C"'-·o;....."';.....'""''--___ _ 
Jr;). ON.Qd. 
COMMENTS: ______________________ ___ 
Attach.J.. , page'~~ 
CONTRACT LABORATORY 
"lem.lleb ANAL YSIS REQUEST AND CHAIN OF CUSTODY 
Ba!cnNo, AI/A- SMOU •• AR/COC 
Page-LOf~ 
605728 
""'J.ctIT ... NIInagoo: Mlk.Sa,nd.rs CGnierlWaybUl No, L ~ f!1lf SMQ Aulhor\zaijon~ .r::._ <f:"'" .send prellmlnary/,,npy "'port It: Oepl. No.lMaU Stop: .::.6;.;;'3=511.::.0:;,;il=9_.,-______ ~0a!e Samples Snipped: ~_. u-- cZ Projectflask N<:J" ]2~.D2.03.02_·U w .. t. Cllaraclo,l .. llon I 
ProjectNamo: DSS.o1i,",,~ing 'LabConlacf: !idieK.nIBOJ.~.B171 conrracttt:f021~~ _____ ---f 
R.<O<tI ConI.r 00<1<: ERlI2951DSS!DA T lab Oestlna1lon: .."G;::E:;;.L -:-:-==,.,..,...=--1 <; Ifl:I ;f~ J9.1fP1fZ.U" 0 R.I •••• d by COC Na.:. ______ -r 
Lag'Oak Rof. No,: ER 09(} 5"'0 Cor<acf/Ptocne: Pam Puissanll5OS·844·JI55 ,:0:::"'~v"'.::;lId::.u::::on=R.::.::!q::;ulred""'_:_:_-_:_::___:_:_:_-_i 
e7 /I..~ <lift. r: Service o<der No. CRl32·~ 6A/ S .... ROOQ1!O mID: WondyP""'nciolso5-1W~-J1J2 Bill To:S.n"', N ..... ! Lobo (",,,o"n', PaylI'''') 
r:L:::o;;=aU::o:::n==--':::Toc:":, "'h77 *.. '-"'--~v""{------F====::::"'--"'=~====-"":::::-------------.. (y-,/'7'"i P,o, ".<68oo",S 015' 
Room Refer"nc~ LOV available at SMO) <01-'1-9 't'f7. "'OUque,,,, .. , N".1185-!I,54 
Ell Sample ID 0' 
Sample localion o..fail 
Pump ER Site O~lemme(hrJ sample Col1hdrter Preseri6 Parameter & "'.fh"d Collec!lon 8am\=fe 
Depth (It) No. Cotiocled "'01"" Type Vol""'" "1M> Method Type 
6710/1034-SP1-BH1- J '1' -S /'I' 4c G SA VOQB2601> ) 
671011 034-SP1-BH1. jf! ·S J9 I 4c G SA 
6710/j034-SP1-BH1-/1 -S JJ:lt'J 5 AG 500JmI 4c G SA see below for parameter 
67101i034-SP1-BH1- /9 -s lit 114~ s AG 5l)DmJ 40 G SA see below for parameter 
8D3Il052-SF>I-BH1-,u.S ,,:lA' N5.5 S AS 40z 4c G SA VDC(B260B) 
e03l1052-SP1-BH1'~7-S ~ 7' AS 40l 4c G SA VOC(B26OB) 
G SA BOJ/l052-SP1-BH1·..l.? -S 2-<_' ! /{oo S AG 50Clml , 4c ."e below 101 parameter 
B03l1052.SP1-BH1"'7 oS 2?' 
-.v J5 ~~ s AG 500ml 4c G SA see belOW for parameter 
B29X1276-SF>1·BH1. ~ -S )(' 
.27£' IJ .,N.MIr ;.,;;" S AS 402. 4c G SA VOC(Bi60B~ 
829X1276-SP1-BH1. j 3 ..s L? . J ,~ iLtJ)O S AS 40z 4c G SA YOCl826()B) 
l .. bSomple 
ID 
Dol 
o:z. 
Jz. 
0'1. 
Ilf 
05 
oC&> 
UVea 19Io Ref. No. Sampf .. Tnck(ng Sma Use Sp.elall ... 'ru<tHms/QC RlMIUlre"",,,ts Abnormal 
JJ Return to Cliont ~m,po •• 1 by lob Dolo Enleredlmm/ddly'/l EOO 0 Yes 0 N. Conditions on 
Et::-ev",e",' C:::.:.."""=lUJ,,,90c..._-::0=-.Y.:.;e::"-:.-:-===O:::-:N;::o:"-_-IReceipl 
F=====-. __ :--__ -;l",evet=.:;;of-,R;:;,,"=:";;-: -:-____ r-:-::-.-_::-_-:::--->.::Q"'C..:; ... ,::·Is:::._-:::-:-:-_-I·s.nd report to: SVOC(8270C_ 
l:' Normal -Rush En/erea by: 
No"", Signalure loil CompsnylOrganl,alioniPhooelCellulor Mlk .. S~nders PCB{8Da2)HE(1l330) ~Ji·Lieie ~~~~~~~i'~ ti(f..~~~~~~~~·~~S~~~~§§~§~IH2~~~~~w~e~Sj~on/~~6 '~1~51;50~5~.~21l4~~-33~~09~~~~~~==~D"pt6135fMS(1089 Total Cyanlda(9010) F. Phanel505-ZB412476 Cr6+(7197) 
G.Qulnlana JlAN; if .l!2Z7._::::T.. .kn/. $hawlti1351505-284-3J09 ReM melals(6020. 
/ 7000.7471)Gr<lsS alpha-
·PfetiA USl. as saparale report 
1.Rolinqulohed by L .L .[ ~ Org.ff.J. O.t""...t~"'3 Tim.,.,,, I 06 4.ReHnqui'Md by 01'\1. 
1.R'ceM>dby 'l": ' A ~ 0'llf.112. D.Ieq.-l"''lf.Tim'O'l'I~~ 4,Recelvedby arg, 
2.Reinquls1le<l L, ~ "-........ au, Or9l/ ~7 O'''''''l'5",,?~mo 0""1-0 5.Rslinqul.h9dby Org. 
2. Recelvedbyrl/. ..J-I-TF~J6'.... JL.6I o.i.'.'I Oat "Ilr"""" 5~Re~by O'll, 
3,RoH"Quleh.d"/, - r -.... o.g. - Dale fl • 1lmi! 6.R.linqUislled by Org. 
3~ R._ by Clr!I. Dale nOlO 6. Recol\-ed by o.g. 
bela(900) 
Daft 
Dot. 
Dot. 
Date 
Dot. 
Dat. 
Timd 
1im9 
"tIme 
Tirn8 
Lab Use 
OFF·SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 
Attacr.m.l . 
Page 1"" 
CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SMa Use ARJCQC 605729 
=== ________ __lDaI. Sample. SJVppe6 If - 1..;;' - C/ l. PmledfTIlSk No.: _ J223.02.03.0~IU Wac" Characterization ~:::-=7."=-;-______ --IC.rtIer1W.yblll No. 1"3 'Z! '6 '1 SMa AtJlhoritalloo: f/OI/.e...... -"ii/MIre? -S<!i!d ~/imln.fYlcopy ,aport 10: 
-3.::.:';:;:":=='=----""'""""---1 Lab COnlacl: E~I. Konl80:l-556-BI71 Conlracl 1t:_PO 21671 __ ._/ ____ --1 
Lab ~n: Ga $Bi ~_ •• ~ __ ,...,. o RoloHed by coe; N".: _____ -, ~~:-'--'="'-'--'---------lSt.lO ~hona: Pam Pul9 •• nU505.S44-3185 l:r ~v. -rt./ff.'" r;>rt4 c.-v 0 V.U<I.l1ol1 F\oqulrad ~~,"",",....----------lSc!ndRljlort"'st'O: Wend}! PaI"",,lalSOS.844-3132 att-"fIII(.. r.:Bif'::·I'""T"'O:":'S."'_===tJ:';"-"'I"",,;:O::;I7-LaCO-"-\:"CM:CQ---U-n':--'=-Pa-'_=:-I--I 
/ --1 a. ... .rt',i-" P.o. 8o><6B«1 MSM54 
Reference lOV available at SMOI £L; .,..-" I"71;!f PJbUq<larquo. NM 8118&-<1'54 
Pump ER Silo Oalernm"(hr) S.mple COnfam., P, .... rv- Co ... cllo" Sampl. ""ramele." Method 
Depth (It) No. ColI.clod MalYix Type Volume aO<le Melhod Type R.~u •• t.d 
S AS 40z 4<; G SA VOC(B:260B) 
S AS 40z 4<: G SA VOC(B260B) 
S AG 500ml 40 G SA see below for jlaramelsr 
5 AG 500m! 4c G SA see below for parameter 
2/'" IloD S AS 40z 4c G SA VOC{82!1DB) 
11.5D $ AS 402 ole G SA VOC(82SDB) 
.2/..' !Io.t=; S AG 500mi 4c G SA see below for parameter 
}/ 5~ S AG SOOml ~e G SA seQ beloW fOrparameter 
/115 DIW G 3x4Om1 HCL G TB VQQi.8260S) 
Lab Sampl_ 
/0 
l~ 
jO 
I \ 
2:1 
zZ-
OOI-f 
Special IIIStructlonolQC Roqulr"",.nl.5 Abnormal 
EOD 0 v.. 0 No Conditions on 
f'R~M=M~A=--___ -7l",Jt:'Y:.;e:::s,--"" LJ"'1'I=lo_,....,:-__ :.;R:::Il;..:I...:.N;:;O:;:.. ___ --jS.mpf. Tracldnll Sm"Use 
f"L:;.""':..:o,-' c;..;..:Pe::c:;;k_= __ .::0=--Y.:.;~:..:.......,..,.=....:;O=::.,:N,:.:o=--_--jRecejPt 
f.R;::.I::u;.:.m~s.=m:!:.p(::;"'::.;B:::;Y!.:.:--,-_____ -FL.:.:"::.I.:::.t:..:R.:::IIflh=:::": _____ "T""_"""'"T_-,-__ -:-_.J.IIQ~C='''''_'·Isc... ____ -j·S.ndt.t>Ortlo: SVOC(B27OC_ 
r.;";::am"""P!.::." .::.D::.I'POS·F.·I=~-,== LJ:.:.IRe::.Iu::;m=to:..;C:::.;IIe:;;;'r-1 =t=. L:'.l= I07ISP:,,":.::a1::.:o~~tab:::::"' __ -r-.,-;::=rlDale Eotered(mmlddlyy) 
Turnaround Time lJ Normal l Rush Entered by: 
Sample 
Teem 
Members 
r.:_..:Na=""'=-_-+,.;-TT--:.;S'Flgrna::;tu;;: ... '--__ -t,.,elrJ:.;.I-+,-:-.:::CO::;m.:::pa::2ny::;/03rg~""o::l:;:13::;li:::oni:.:::P~hon~e1::C::.:e""nui::::.::.r_--1Mik" Sanders PCB(1lO82)HE(8330) 
~J~.L~ee~~~~iu~~JII~r5/~~ .....~~~~:Zl.~~fW~""~tooI~6~'~351i50~5i-2~M~-~3~309~~~:::JOePt$135IMSI108!1 Total Cyanlda{9010)  Ptoonel 05-28(12478 Cr6+(7197) G.Quintana • '1'Y1:. 7",. .F-c.LL ShawfB1351505-2114..:l309 ' ReRA melals!8020. 
. I ., 7000,7471)Gross alpha-
1. R.aoiYed by /. ./1 /' A O .... r.,~ L 0.... -.t(".o~""" ""I" 
2.RoIf",,"lshodb .. ~ ....... ~ Or~/-T~ D.!q.~t"-Dzn_ I C17t:? 
2.R ....... ed_"I' .1/"", ·A ~ _"!l::--L J., A.)!I<g: /..III":t'DatB r.;J~'!I> 
3.RRllnqut'hed bI VV V v -- ~ 0li- ~ 0.... '( . ~"",.. 
~. Roceiv6d trt. erg. 
5.R.lfnqulghed I>y Orp. 
. Ro""IV<Id by Clrg. 
6.R~ioQ ... hed by Crg. 
beta(9QO) 
Data 
Dale 
Oat., 
Dal. 
Doole 
Dale 
Lab Use 
Time 
Time 
TB"M 
TIm. 
Time 
TI"", 
Project Leader COLLINS --~~-------------
Contract Verifi~ Review (CVR) 
Project Name D$S SOIL SAMPLING 
ARiCOC No. 605728 & 605729 Analytical Lab GEL 
---------------------------
In the tables below, mark any infonnation that is missing or incorrect and give an explanation. 
1.0 Analvsis R eQuestand c fC od R haino usl :Jy ecord an dL I f og-In n onnation 
Line Com lete? 
No. Item Yes No 
1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analYlIes requested x 
1.4 Preservative.correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s} provided and SNL sample number(s) cross X 
referenced and correct 
1.7 Date samples received X 
1.8 Condition upon receipt information provided x 
2..0 An L aiytical aborat9ry R eport 
line Com lete? 
No. Item Yes No 
2.1 Data reviewed, sianature X 
2.2 Method reference number(s) complete and correct x 
2.3 QC analysis and acceptance limits provided (MB. LCS, Replicate) X 
2.4 Matrix spike/matrix sPike duplicate data provided (if requested) X 
2.5 Detection limits provided' POL and MOL Jor lOLl, MDA and J ... X 
2.6 QC batch numbersJ)rovided X 
2.7 Dilution factors provided and all dilution levels reported x 
2.8 Data reported In appropriate units and using correct Significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 
(If applicable) reported . 
2.10 Narrative provided X 
2.11 TAT met X 
Case No. 7223_02.03.02 
SOG No. 67794A & B 
If no, explain 
c 
If nO,explain 
2.12 Hold times met X HEXAVALENT CHROMIUM SAMPLE #059926-006 
RECEIVED PAST HOLDING TIME 
2.13 Contractual Qualifiers provided x 
2.14 All requested result and TIC (if requested) data provided )( 
Resolved? 
Yes No 
Resolved? 
Yes No 
X 
Contract VerificatiiaweView (Continued) 
3.0 Data Quality Evaluation 
Item Yes No If no, Sample ID No.lFraction(s) and Analysis 
3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
s'pecific requirements? Inorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported in plcocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and salnE'e data 
3.2 Quantitation limit met for aU samples X 
3.3 Accuracy X M-NITROTOLUENE & P-NITROTOLUENE FAILED 
a) Laborato!},. control samples accuracy reported and met for all samgle$ RECOVERY LIMITS FOR EXPLOSIVES LCS (aq} 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 
c) Matrix spike recovery data reported and met X 
3.4 Precision X RPDs FOR ARSENIC, CHROMIUM & LEAD FAILED 
a) Replicate sample precision reported and met for all inorganic and radiochemistry ACCEPTANCE LIMITS 
samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 
3.5 Blank data X BIS(2-ETHYLHEXYL)PHTHALATE DETECTED IN BLANK 
a} Method or reagent blank data reported and met for all samples CHROMIUM DETECTED IN AQUEOUS BLANK 
CYANIDE DETECTED IN BLANK 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 1 ,2·DICHLOROPROPANE DETECTED IN TRIP BLANK 
DIETHYLPHTHALATE DETECTED IN EQU1PMENT BLANK 
TETRY!. DETECTED IN EQU1PMENT BLANK 
CHROMIUM DETECTED 1N EQUIPMENT BLANK 
3.6 Contractual qualifief'$ provided: • J" - estimated quantity; "S" 'analyte found in method X 
blank above the MOL for organic or above the POL for inorganic; 'U'- analyte 
undetected (results are below the MOL, IDL. or MDA (radiochemical)); "W-analysis 
done beyond the holding time 
3.7 NarratiVe addresses planchet flaming for gross alphalbeta X 
3.8 Narrative included, correct, and complete X 
3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 
8082 (pesticides/PCBs) 
Contract veriflcatiolcv~ew (Continued) 
4 0 Calibration and Validation Documentation 
Item Yes No Comments 
U GClMS (8260. 8270, etc.) 
a) 12-hour tune check provided X 
b) Initial calibration provided X 
c) Continuing calibratiOn provided X 
d) Internal standard performance data provided X 
e) Instrument run logs provided X 
4.2 GC/HPLC (8330 and 8010 and 8082) 
a) Initial calibration provided X 
b) Continuing calibration provided X 
c) Instrument run logs provided X 
4.3 Inorganics (metals) 
a) Initial calibration provided . X 
b) Continuing calibration provided X 
c) lep interference check sample data provided x 
d) ICP serial dilution provided X 
e) Instrument run logs provided X 
4.4 Radiochemistry 
a} Instrument run logs provided X 
l 
Contract VerifICation Review (Concluded) 
5.0 Problem Resolution 
Summarize the findings in the table below. Ust only samples/fractions for Which deficiencies have been noted, 
SampleiFraction No. Analysis Problems/Comments/Resolutions 
ALL AQUEOUS voe TECHNICAL NARRATIVE ILLEGIBLE (pg. 306-3(9) 
ALL GROSS ALPHA I BETA TECHNICAL NARRATIVE ILLEGIBLE (pg, 789-790) 
ALL GROSS ALPHA { BETA TECHNICAL NARRATIVE ILLEGIBLE (Pg, 800:807) 
\ 
. 
.. 
Were deficiencies unresolved? ~ @ ~ No 
/ 
Based on the review, this data package is complete. II> Yes 
If 00, provide: nonconformance report or correction request number 5306 and date correction request was submitted:~ 11-14-2Q02 
Reviewed by: \ A J! Po. Q $l ~- ce Date: 11-14-2Q02 C/osed by: ! .&2! Pa Qa.... ?{ '0 Date: It /I'j J 0 d-
. I i -
 
J 
J 
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DSS SITE 1003: RISK ASSESSMENT REPORT 
I. Site Description and History 
Drain and Septic Systems (DSS) Site 1003, Building 915/922 Septic System, Operable Unit 
(OU) 1295, at Sandia National Laboratories/New Mexico (SNUNM), consisted of a 900-gallon 
septic tank connected to two seepage pits. The site is located in the northeastern portion of 
SNUNM Technical Area (TA)-II on federally owned land controlled by Kirtland Air Force Base 
(KAFB) and leased to the U.S. Department of Energy (DOE). Available information indicates 
that Building 915 was constructed in 1951 and Building 922 was constructed in 1958 
(IT December 1996). In November 1999 a field inspection conducted by SNUNM and New 
Mexico Environment Department (NMED) staff found the septic tank and seepage pits intact. 
Environmental concern about DSS Site 1003 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COCs at similar test facilities. 
No springs or perennial surface water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to a gentle incline to the west. During most rainfall events, 
precipitation quickly infiltrates the soil at DSS Site 1003. However, virtually all the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration for the KAFB 
area range from 95 to 99 percent of annual rainfall (SNUNM March 1996). 
DSS Site 1003 lies at an average elevation of approximately 5,423 feet above mean sea level. 
Two water-bearing zones, a shallow groundwater system and the regional aquifer, underlie 
the site. The shallow groundwater system is approximately 300 feet below ground surface 
(bgs), and it is not used as a water supply. The depth to the regional aquifer is approximately 
545 feet bgs. Both the City of Albuquerque and KAFB use the regional aquifer as a water 
supply source. Groundwater flow in the shallow groundwater system is to the southeast while 
regional groundwater flow is believed to be predominantly north-northwest (SNUNM March 
2002). The nearest groundwater monitoring wells are those installed within TA-II. These wells 
are located approximately 600 feet northwest of the site and 800 feet southwest of the site 
(SNUNM March 2002). The nearest production wells are west and northwest of the site and 
include KAFB-7 and KAFB-1, which are approximately 1.7 and 1.3 miles away, respectively. 
II. Data Quality Objectives 
The Data Ouality Objectives (DOOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 
[SAP]) (SNUNM October 1999) and "Field Implementation Plan [FIP], Characterization of 
Non-Environmental Restoration Drain and Septic Systems" (OU 1295 [FIP]) (SNUNM 
November 2001) identified the site-specific sample locations, sample depths, sampling 
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procedures, and analytical requirements for this and many other DSS sites. The DOOs outlined 
the Quality Assurance (OA)/Quality Control (OC) requirements necessary for producing 
defensible analytical data suitable for risk-assessment purposes. The baseline sampling 
conducted at DSS Site 1003 was designed to: 
• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever actually existed. 
• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 
• Identify which systems would or would not need initial shallow investigation work 
as required by NMED. 
• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 
Table 1 summarizes the rationale for determining the sampling locations at this site. 
Table 1 
Summary of Sampling Performed to Meet DaOs 
DSS Site 1003 Potential COC 
SamplingAreas Source 
Soil beneath the Effluent 
septic system discharged to the 
seepage pits environment from 
the seepage pits 
COC = Constituent of concern. 
DOO = Data quality objective. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 
Number of Sample 
Sampling Density 
Locations (samples/acre) 
2 NA 
Sampling 
Location 
Rationale 
Evaluate potential 
COC releases to 
. 
the environment 
from effluent 
discharged from 
the seepage pits 
Soil samples were collected at two locations at DSS Site 1003. Samples were collected from 
two depth intervals in each of the two single borehole drilled beneath the seepage pits. These 
samples were identified as 915-922-SP1-BH1-27 and 33 and 915-922-SP1-BH2-26 and 31. 
The samples were collected with a Geoprobe™ drilling rig from two 3-foot-long sampling 
intervals at each boring location. Seepage pit sampling intervals started at an average of 27 
and 32 feet bgs in each of the seepage pit borings. The soil samples were collected using the 
same procedures utilized at numerous other au 1295 sites, and in accordance with procedures 
described in the au 1295 SAP and FIP. 
Table 2 summarizes the types of confirmatory and ONOC samples collected at the site, and 
the laboratories that performed the analyses. 
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Table 2 
Number of Confirmatory Soil and QAtQC Samples Collected From DSS Site 1003 
Sample Type VOCs SVOCs 
Confirmatory 4 4 
Duplicates 0 0 
EBs and TBs (VOCs only) 1 0 
Total Samples 5 4 
Analytical Laboratory GEL GEL 
= Equipment blank. 
= Drain and Septic Systems. 
= General Engineering Laboratories, Inc. 
= High explosive(s}. 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
PCBs 
4 
0 
0 
4 
GEL 
EB 
DSS 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
SVOC 
TB 
VOC 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile Organic Compound. 
Gamma 
RCRA Hexavalent Spectroscopy 
HE Metals Chromium Cj'lInide Radionuclides 
4 4 4 4 4 
0 0 0 0 0 
0 0 0 0 0 
4 4 4 4 4 
GEL GEL GEL GEL RPSD 
Gross 
AlphalBeta 
Activity 
4 
0 
0 
4 
GEL 
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The DSS Site 1003 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activities. The samples 
were analyzed by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]) and the 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and some of the data quality requirements from the 1999 SAP and 
2001 FIP. 
Table 3 
Summary of Data Quality Requirements 
Analytical Data Quality 
Methoda Level GEL ERCL RPSD 
VOCs Defensible 4 samples None None 
EPA Method 8260 
SVOCs Defensible 4 samples None None 
EPA Method 8270 
PCBs Defensible 4 samples None None 
EPA Method 8082 
HE Compounds Defensible 4 samples None None 
EP A Method 8330 
RCRA metals Defensible 4 samples None None 
EPA Method 6020nOOO 
Hexavalent Chromium Defensible 4 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 4 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 4 samples 
Radionuclides 
Gross Alpha/Beta Activity Defensible 4 samples None None 
Note: The number of samples does not include OAlOC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Ouality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 
QNQC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QNQC samples 
consisted of trip blanks (for VOCs only) equipment blanks, duplicates, and matrix spike 
samples. No significant QNQC problems were identified in the QNQC samples. 
AUS.fJ3fWPfSNL03:rs5346.doc D-4 840858.01 06124103 2:40 PM 
J 
RISK ASSESSMENT FOR DSS SITE 1003 6/24/2003 
All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to "Data Validation Procedure for 
Chemical and Radiochemical Data" SNUNM ER Project Analytical Operating Procedure (AOP) 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1003 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and acceptable for use in the NFA proposal; therefore, the DOOs have been fulfilled. 
III. Determination of Nature, Rate, and Extent of Contamination 
111.1 Introduction 
The determination of the nature, migration rate, and extent of contamination at DSS Site 1003 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DO Os contained in the OU 1295 SAP and FIP 
identified the sample locations, sample density, sample depth, and analytical requirements. 
The sample data were subsequently used to develop the final conceptual model for DSS 
Site 1003, which is presented in Section 2.5 of the associated NFA proposal. The quality of the 
data used to specifically determine the nature, migration rate, and extent of contamination are 
described in the following sections. 
111.2 Nature of Contamination 
Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1003 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activities. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize 
the COCs and any potential degradation products at DSS Site 1003. 
111.3 Rate of Contaminant Migration 
The septic system at DSS Site 1003 was inspected in 1996 and found to be dry and containing 
approximately 6 inches of dried sludge. In November 1999 a field inspection was conducted by 
SNUNM and NMED staff and the two seepage pits and the septic tank were located and 
determined to be intact. Therefore, the migration rate of COCs that may have been introduced 
into the subsurface via the septic system at this site was dependent on the volume of aqueous 
effluent discharged to the environment from this system when it was operational. Any migration 
of COCs from this site after use of the septic system was discontinued has been dependent 
predominantly on precipitation, although it is highly unlikely that sufficient precipitation has 
fallen on the site to reach the depth at which COCs may have been discharged to the 
subsurface from this system. Analytical data generated from the soil sampling conducted at the 
site are adequate to characterize the rate of COC migration at DSS Site 1003. 
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111.4 Extent of Contamination 
Subsurface baseline soil samples were collected from boreholes drilled at two locations 
beneath the seepage pits at the site to assess whether releases of effluent from the septic 
system caused any environmental contamination. 
The baseline soil samples were collected at sampling depths starting at an average of 27 and 
32 feet beneath the two seepage pits. Sampling intervals started at the depths at which effluent 
discharged from the seepage pit would have entered the subsurface environment at the site. 
This sampling procedure was required by NMED regulators, and has been used at numerous 
DSS type of sites at SNUNM. The baseline soil samples are considered to be representative 
of the soil potentially contaminated with the COCs at this site, and are sufficient to determine 
the vertical extent, if any, of COCs. 
IV. Comparison of COCs to Background Screening Levels 
Site history and characterization activities are used to identify potential COCs. The DSS Site 
1003 NFA proposal describes the identification of COCs and the sampling that was conducted 
in order to determine the concentration levels of those COCs across the site. Generally, COCs 
that were evaluated in this risk assessment included all detected organic compounds and all 
inorganic and radiological COCs for which samples were analyzed. If the detection limit of an 
organic compound was too high (i.e., could possibly cause an adverse effect to human health 
or the environment), the compound was retained. Nondetected organics not included in this 
assessment were determined to have sufficiently low detection limits to ensure protection of 
human health and the environment. In order to provide conservatism in this risk assessment, 
the calculation used only the maximum concentration value of each coe found for the entire 
site. The SNUNM maximum background concentration (Dinwiddie September 1997) was 
selected to provide the background screen listed in Tables 4 and 5. 
Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs evaluated 
included inorganic and organic compounds. 
Tables 4 and 5 list the nonradiological and radiological COCs for the human health risk 
assessment at DSS Site 1003, respectively. All samples were collected at depths greater than 
5 feet bgs; therefore, calculation of ecological risk was not performed. All tables show the 
associatedSNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VI.4 provides discussion of Tables 4 and 5. 
V. Fate and Transport 
The primary releases of eocs at DSS Site 1003 were to the subsurface soil resulting from the 
discharge of waste water from the Buildings 915/922 septic system to the two seepage pits. 
Wind, water, and biota are natural mechanisms of COC transport from the primary release 
point; however, because the discharge of waste water was to subsurface soil that is greater 
than 5 feet bgs, none of these are considered to be of significance as transport mechanisms at 
this site. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1003 with 
Comparison to the Associated SNLJNM Background Screening Value, BCF, and Log Kow 
Is Maximum COC 
Concentration Less 
SNLlNM Than or Equal to the Bioaccumulator?b Maximum Background Applicable SNLlNM BCF Log Kow (BCF>40, Concentration Concentration Background (maximum (for organic 
Log Kow>4) COC (mQ/kg) (mg/kg)a Screening Value? aquatic) 
Arsenic 1.83 J 4.4 Yes 44c 
Barium 129 200 Yes 170d 
Cadmium 0.26J 0.9 Yes 64C 
Chromium, total 10.4 J 12.8 Yes 16c 
Chromium VI 0.02715" NC Unknown 16c 
Cyanide 0.02095" NC Unknown NC 
Lead 5.21 J 11.2 Yes 49c 
Mercurv 0.0038 J <0.1 Unknown 5,500c 
Selenium 0.241 J <1 Unknown 800' 
Silver 0.661 <1 Unknown 0.5c 
Oi-n-octvl ohthalate 0.0385 J NA NA 9,3349 
bis(2-Ethylhevxl) phthalate 0.167 J NA NA 851h 
Pyrene 0.133 J NA NA 36,300c 
Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
·Parameter was not detected. Concentration is 0.5 detection limi!. 
'Callahan et al. 1979. 
9Micromedex 1998. 
hHoward 1989. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
Kow 
Log 
mg/kg 
NA 
NC 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
NMED 
SNUNM 
VOC 
COCsl 
- Yes 
- Yes 
- Yes 
- No 
- No 
- Unknown 
- Yes 
- Yes 
- Yes 
- No 
5.229 Yes 
7.69 Yes 
5.329 Yes 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Volatile organic compound. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1003 with 
Comparison to the Associated SNLJNM Background Screening Value and BCF 
Is Maximum COC 
Activity Less Than 
SNUNM or Equal to the 
Maximum Background Applicable SNUNM BCF Is COCa 
Activity Activity Background (maximum Bioaccumulator?b 
COC (pCVg) (pCi/g)a Screening Value? aquatic) (BCF >40) 
U-235 NO (0.228) 0.18 No 900c Yes 
U·238 ND (0.724) 1.3 Yes 900c Yes 
Th-232 0.928 1.54 Yes 3,OOOc No 
Nole: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
cBaker and Soldal 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCilg = Picocurie(s) per gram. 
SNUNM = Sandia National LaboratorieslNew Mexico. 
Water at DSS Site 1003 is currently received as precipitation (approximately 8.1 inches 
annually [NOAA 1990]). Precipitation will either evaporate at or near the point of contact, 
infiltrate into the soil, or form runoff. Infiltration at the site is enhanced by the sandy texture of 
the soil. However, the depth of percolation of this water into the soil is limited, and it is 
estimated that 95 to 99 percent of the annual precipitation in this area is lost through 
evapotranspiration. Therefore, the potential for further downward movement of GOGs through 
leaching is low. Because regional groundwater at this site is approximately 545 feet bgs, the 
potential for GOGs to reach groundwater through the unsaturated zone above the water table is 
extremely small. 
GOGs at DSS Site 1003 include both organic and inorganic constituents. The inorganics 
include both radiological and nonradiological analytes. The inorganic GOGs are elemental in 
form, and are not considered to be degradable. Transformations of the nonradiofogicaf 
inorganics could include changes in valence (oxidation/reduction reactions) or incorporation into 
organic forms (e.g., the conversion of selenite or selenate from soil to seleno-amino acids in 
plants). However, because of the aridity of the environment at this site, and the lack of potential 
contact with biota, none of these mechanisms is expected to result in significant 
transformations of the inorganic GOGs. The radiological GOGs will undergo decay to stable 
isotopes or radioactive daughter elements. However, because of the long half-lives of the 
radionuclides, radiological decay is not expected to result in significant losses or 
transformations of these GOGs. 
The organic GOGs at DSS Site 1003 may be degraded through photolysis, hydrolysis, and 
biotransformation. Photolysis requires light, and therefore takes place in the air, at the ground 
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surface, or in surface water. Hydrolysis includes chemical transformations in water, and may 
occur in the soil solution. Biotransformation includes transformation due 10 plants, animals, and 
microorganisms. Because of the depth of these GOGs in the soil, none of these mechanisms 
are expected to result in significant loss of organic COGs at this site. 
Table 6 summarizes the fate and transport processes that can occur at DSS Site 1003. GOGs 
at this site indude radiological inorganic analytes, nonradiological inorganic analytes, and 
organic analytes. For the reasons detailed above, wind, surface water, and biota are 
considered to be of low significance as potential transport mechanisms at this site. The 
potential for transformation of nonradiological inorganic analytes and organic analytes is low, 
and loss through decay of radiological COCs is insignificant because of their long half-lives. 
Table 6 
Summary of Fate and Transport at DSS Site 1003 
Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwatBr No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 
DSS '" Drain and Septic System. 
VI. Human Health Risk Assessment 
V 1.1 Introduction 
The human health risk assessment of this site includes a number of steps that culminate in a 
Quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 
Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 
Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 
Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the tirst screening procedure are 
carried 10rward in the risk assessment process. 
Step 4. TOXicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 
Step 5. Potenlialtoxicityeffects (specified as a hazard index [HI)) and estimated excess cancer 
risks are calculated for non radiological COGs and background. For radiological COGs, 
the incremental total efieclive dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction only occurs when a 
radiological GOC occurs as contamination and exists as a natural background 
radionuclide. 
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Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED. and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological coe risk values also are 
compared to backQround risk so that an incremental risk can be calculated. 
Step 7. Uncertainties of the above steps are addressed. 
VI.2 Step 1. Site Data 
Section I provides the description and history for DSS Site 1003. Section II presents a 
comparison of results to DOOs. Section III discusses the nature, rate, and extent of 
contamination. 
VI.3 Step 2. Pathway Identification 
DSS Site 1003 has been designated a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COCs and direct 
gamma exposure for the radiological COCs. The inhalation pathway for both nonradiological 
and radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential exposure of the receptor to contaminated soil. 
No water pathways to the groundwater are considered. Depth to regional groundwater at DSS 
Site 1003 is approximately 545 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the indLJstrial or residential land use scenarios. Figure 1 
shows the conceptual model flow diagram for OSS Site 1003. 
Pathway Identification 
Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 
VIA Step 3. Background Screening Procedure 
Step 3, the background screening procedure, is discussed in this section. The procedure 
compares the maximum GOC concentration to the background screening level. The method 
and results are described below. 
V1.4.1 Methodology 
Maximum concentrations of nonradiological GOGs were compared to the approved SNUNM 
maximum screening level for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4 and was used to calculate risk attributable 
to background in Sections VJ.6.2 and V1.7. Only the GOGs that were detected above their 
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respective SNUNM maximum background screening levels or did not have either a quantifiable 
or a calculated background screening level were considered in further risk assessment 
analyses. 
For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that did not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 
V1.4.2 Results 
Tables 4 and 5 show DSS Site 1003 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, five constituents did not have quantified 
background screening concentrations; therefore, it is unknown if these COCs exceeded 
background. Three nonradiological COCs were organic compounds and did not have 
corresponding background screening values. 
For the radiological COCs, one constituent (U-235) exhibited an MDA greater than its 
background value. 
VI.5 Step 4. Identification of Toxicological Parameters 
Tables 7 and 8 list the COCs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for nonradiological COCs in Table 7 
were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the Health 
Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000), the EPA 
Region 6 (EPA 2002a), the EPA Region 9 (EPA 2002b), and the Risk Assessment Information 
System (ORNL 2003) electronic databases. Dose conversion factors (DCFs) used in 
determining the excess TEDE values for radiological COCs for the individual pathways were the 
default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the 
following documents: 
• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 
• DCFs for surface contamination were taken from DOEJEH-0070, "External Dose-
Rate Conversion Factors for Calculation of Dose to the Public" (DOE 1988). 
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Table 7 
Toxicological Parameter Values for ess Site 1003 NonradioJogical COCs 
RfDo RfDinh SFo 
COC (mglkg-d} Confidence" (mg/kg-d) Confidence" (mg/kg-d}-l 
Chromium VI 3E-3c L 2.3E-6c L -
Cyanide 2E-2c M - - -
Mercury 3E-4e - B.SE-5c M -
Selenium SE-3c H ~ - -
Silver 5E-3c L - - -
Bis(2-ethylhexyl) phthalate 2E-2f - 2E-2f - 1.4E-2f 
Di-n-octyl phthalate 2E-2e - 2E-2f -
-
Pyrene 3E-2C L 3E-2f -
-
·Confidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 
A = Human carcinogen 
D = Not classifiable as to human carcinogenicity. 
cToxicological parameter values from IRIS electronic database (EPA 2003). 
"Toxicological parameter values from NMED December 2000 . 
"Toxicological parameter values from HEAST (EPA 1997a). 
'Toxicological parameter values from EPA Region 6 electronic database (EPA 2002a). 
9Toxicological parameter values from ORNL 2003. 
hToxicological parameter values from EPA Region 9 electronic database (EPA 2002b). 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mglkg-d) -1 = Per milligram per kilogram per day_ 
NMED = New Mexico Environment Department. 
ORNL = Oak Ridge National Laboratory 
RfDinh = Inhalation chronic reference dose. 
RIDa = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SFa = Oral slope factor. 
= Information not available. 
SFinh 
(mglkg-d)-l 
4.2E+1c 
-
-
-
-
1.4E-2f 
-
-
. 
Cancer 
Classb ASS 
A O.01d 
D 0.1d 
D O.01d 
D 0.01d 
D O.01d 
-
0.019 
. 
- 0.10h 
0 O.1d 
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Table 8 
Toxicological Parameter Values for DSS Site 1003 
Radiological COCs Obtained from RESRAD Risk Coefficients· 
SFo SFinh SFev 
COC (1/pCi) (1/pCi) (g!pCi-yr) Cancer Classb 
U-235 4.70E-11 1.30E-08 2.70E-07 A 
ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (Le., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SFev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 
• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983), and in ANUEAIS-8, Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil (Yu et al. 1993b). 
VI.6 Step 5. Exposure Assessment and Risk Characterization 
Section VI.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential nonradiological GOGs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological GOGs for both industrial and residential land uses. 
V1.6.1 Exposure Assessment 
Appendix 1 shows the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological GOGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological GOGs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
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discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). 
Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario are also presented. 
V1.6.2 Risk Characterization 
Table 9 shows an HI of 0.00 for the DSS Site 1003 nonradiological COCs and an estimated 
excess cancer risk of 1 E-9 for the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows no quantifiable HI or estimated excess cancer risk 
for the designated industrial land use scenario. 
For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 7.2E-3 millirem (mrem) per year (yr). In accordance with EPA guidance found in 
Office of Solid Waste and Emergency Response Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land use scenario (industrial in this 
case); the calculated dose value for DSS Site 1003 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 6.3E,8. 
For the residential land use scenario nonradioactive COCs, the HI is 0.00 and the estimated 
excess cancer risk was 4E-9 (Table 9). The numbers in the table included exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1). Table 10 
shows that for the DSS Site 1003 associated background constituents, there was no 
quantifiable HI or estimated excess cancer risk. 
For the radiological COCs, the incremental TEDE for the residential land use scenario is 
1.9E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998), for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1003 for the residential land use scenario is well below 
this guideline. Consequently, DSS Site 1003 is eligible for unrestricted radiological release as 
the residential land use scenario resulted in an incremental TEDE of less than 75 mrem/yr to 
the on-site receptor. The estimated excess cancer risk is 1.9E-7. The excess cancer risk from 
the nonradiological COCs and the radiological COCs should be summed to provide risk 
estimates for persons exposed to both types of carcinogenic contaminants, as noted in 
OSWER Directive No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with 
Radioactive Contamination" (EPA 1997b). This summation is tabulated in Section VI.9, 
"Summary." 
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Table 9 
Risk Assessment Values for DSS Site 1003 Nonradiological COCs 
Industrial Land Use 
Maximum Scenarioa 
Concentration Hazard 
COC (mglkg) Index 
Chromium VI 0.02715b 0.00 
Cyanide 0.02095b 0.00 
Mercury 0.0038 J 0.00 
Selenium 0.241 J 0.00 
Silver 0.661 0.00 
Bis(2-ethylhexyl) phthalate 0.167 J 0.00 
Di-n-octYI phthalate 0.0385 J 0.00 
Pyrene 0.133 J 0.00 
Tolal 0.00 
aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J == Estimated concentration. 
mglkg = Milligram(s) per kilogram. 
= Information not available. 
Table 10 
! Cancer 
Risk 
6E-11 
-
-
-
-
9E-10 
-
-
lE-9 
Residential Land Use 
Scenarioa 
Hazard Cancer 
Index Risk 
0.00 1E-10 
0.00 -
0.00 -
0.00 -
0.00 -
0.00 4E-9 
0.00 -
0.00 -
0.00 4E-9 
Risk Assessment Values for DSS Site 1003 Nonradiological Background Constituents 
Background 
Concentrationa 
COC (mglkg) 
Chromium VI NC 
Cyanide NC 
Mercury <0.1 
Selenium <1 
Silver <1 
Total 
aDinwiddie September 1997, North Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
Industrial Land Use 
Scenariob 
Hazard Cancer 
Index Risk 
- -
- -
- -
- -
-
-
- -
EPA = U.S. Environmental Protection Agency. 
mglkg == Milligram(s) per kilogram. 
NC = Not calculated. 
= Information not available. 
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Residential Land Use 
Scenariob 
Hazard Cancer 
Index Risk 
- -
- -
- -
- -
- -
- -
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VL7 Step 6. Comparison of Risk Values to Numerical Guidelines 
The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. 
For the industrial land use scenario nonradiological COCs, the HI is 0.00 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk was 
estimated at 1 E-9. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001), thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and the 
residential land use scenarios. Assuming the industrial land use scenario, there was no 
quantifiable HI or excess cancer risk for nonradiological COCs. Incremental risk is determined 
by subtracting risk associated with background from potential COC risk. These numbers are 
not rounded before the difference is determined and therefore may appear to be inconsistent 
with numbers presented in tables and within the text. For conservatism, the background 
constituents are assumed to have a hazard quotient of 0.00. Incremental HI is 0.00 and the 
estimated incremental cancer risk was 9.60E-10 for the industrial land use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering an industrial land use scenario. 
For radiological COCs of the industrial land use scenario, incremental TEDE is 7.2E-3 mrem/yr, 
which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental estimated 
excess cancer risk is 6.3E-S. 
The calculated HI for the residential land use scenario nonradiological COCs is 0.00, which is 
below the numerical guidance. The excess cancer risk was estimated to be 4E-9. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001), thus the excess cancer risk for this site is also below the suggested acceptable 
risk value. For background concentrations of the nonradiological COCs there was no 
quantifiable HI or excess cancer risk. The incremental HI is 0.00 and the estimated incremental 
cancer risk was 4.1 OE-9 for the residential land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COGs considering a 
residential land use scenario. 
The incremental TEDE for a residential land use scenario from the radiological components is 
1.9E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 1.9E-7. 
VL8 Step 7. Uncertainty Discussion 
The determination of the nature, rate, and extent of contamination at DSS Site 1003 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the au 1295 SAP (SNUNM 
October 1999), and FI P (SNUNM November 2001); the DOOs contained in these two 
documents are appropriate for use in risk assessments. The data from soil samples collected 
at effluent release points are representative of potential COC releases to the site. The 
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analytical requirements and results satisfy the DOOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1003. 
Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Because the COCs are found in 
near-surface soils and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 
An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of COC concentrations are used to provide 
conservative results. 
Table 9 shows the uncertainties in nonradiological toxicological parameter values. There is a 
mixture of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 1997a), 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000), the Risk Assessment Information System (ORNL 2003), and EPA Region 6 (EPA 2002a) 
and EPA Region 9 (EPA 2002b) electronic databases. Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000), the 
Risk Assessment Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 
2002b, EPA 2002c). Because of the conservative nature of the RME approach, uncertainties in 
tOXicological values are not expected to change the conclusion from the risk assessment 
analysis. 
Risk assessment values for nonradiological COCs are within the human health acceptable 
range for both the industrial and residential land use scenarios compared to established 
numerical guidance. For radiological COCs, the conclusion of the risk assessment is that 
potential effects on human health for both industrial and residential land use scenarios are 
within guidelines and are a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). The overall uncertainty in all of the steps in the risk assessment 
process is considered not significant with respect to the conclusion reached. 
VI.9 Summary 
DSS Site 1003 has identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 
Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land use scenario the HI (O.OO) is significantly 
less than the accepted numerical guidance from the EPA. Estimated excess cancer risk was 
1 E-9. Thus, excess cancer risk is also below the acceptable risk value provided by the NMED 
for an industrial land use scenario (Bearzi January 2001). The incremental HI is 0.00, and the 
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incremental excess cancer risk was 9.60E-1 0 for the industrial land use scenario. Incremental 
risk calculations indicate insignificant risk to human health for the industrial land use scenario. 
Using conservative assumptions and an RME approach to risk assessment, calculations 'for 
nonradiological GOGs show that for the residential land use scenario the HI (0.00) is also below 
accepted numerical guidance from the EPA. Estimated excess cancer risk was 4E-9. Thus, 
excess cancer risk is below the acceptable risk value provided by the NMED for a residential 
land use scenario (Bearzi January 2001). The incremental HI is 0.00, and the incremental 
excess cancer risk was 4.1 OE-9 for the residential land use scenario. Incremental risk 
calculations indicate insignificant risk to human health for the residential land use scenario. 
Incremental TEDE and corresponding estimated cancer risk from radiological GOGs are much 
lower than EPA guidance values. The estimated TEDE is 7.2E-3 mremlyr for the industrial land 
use scenario; this value is much less than the EPA's numerical guidance of 15 mremlyr in EPA 
guidance (EPA 1997b). The corresponding incremental estimated cancer risk value is 6.3E-8 
for the industrial land use scenario. Furthermore, the incremental TEDE for the residential land 
use scenario that results from a complete loss of institutional control is 1 .9E-2 mremlyr with an 
associated risk of 1.9E-7. The guideline for this scenario is 75 mremlyr (SNUNM February 
1998). Therefore, DSS Site 1003 is eligible for unrestricted radiological release. 
The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 11 below: 
Table 11 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 
Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1 E-9 6.3E-8 6.4E-8 
Residential 4E-9 1.9E-7 1.9E-7 
Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is therefore concluded that this site poses 
insignificant risk to human health under either the industrial or residential land use scenarios. 
VII. Ecological Risk Assessment 
VII.1 Introduction 
This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (GOPECs) in soils at DSS Site 1003. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment, which is followed by a more 
detailed risk assessment, if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DOOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
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previous sections of this report. At the end of the scoping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 
VI1.2 Scoping Assessment 
The scoping assessment focuses primarily on the likelihood of exposure of biota aVor adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk management decision (Section VI1.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 
V11.2.1 Data Assessment 
As indicated in Section IV, all COCs at DSS Site 1003 are located at depths greater than 
5 feet bgs. Therefore, no complete ecological exposure pathways exist at this site and no 
COCs are considered to be COPECs. 
V11.2.2 Bioaccumulation 
Because no COPECs are associated with this site, bioacccumulation potential is not evaluated. 
V11.2.3 Fate and Transport Potential 
, 
The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs also 
are expected to be of low significance. 
VI 1.2.4 Scoping Risk-Management Decision 
Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with COCs at this site and therefore no 
COPECs exist at the site. As a consequence, a more detailed risk assessment was not 
deemed necessary to predict the potential level of ecological risk associated with the site. 
VIII. References 
Baker, D.A., and J.K. Soldat, 1992. "Methods for Estimating Doses to Organisms from 
Radioactive Materials Released into the Aquatic Environment," PNL-8150, Pacific Northwest 
Laboratory, Richland, Washington. 
AU6-03IWP/SNL03:rs5346.doc 0-21 840858.01 06124103 2:40 PM 
RISK ASSESSMENT FOR DSS SITE 1003 612412003 
Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to RCRA-
Regulated Facilities, "Risk-Based Screening Levels for RCRA Corrective Action Sites in New 
Mexico," Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe, New 
Mexico. January 23, 2001. 
Callahan, M.A., M.W. Slimak, N.w. Gabel, I.P. May, C.F. Fowler, J.R. Freed, P. Jennings, 
R.L. Durfee, F.C. Whitmore, B. Maestri, W.R. Mabey, B.R. Holt, and C. Gould, 1979. "Water-
Related Environmental Fate of 129 Priority POllutants," EPA-440/4-79-029, Office of Water and 
Waste Management, Office of Water Planning and Standards, U.S. Environmental Protection 
Agency, Washington, D.C. 
Dinwiddie, R.S. (New Mexico Environment Department), September 1997. Letter to M.J. 
Zamorski (U.S. Department of Energy), "Request for Supplemental Information: Background 
Concentrations Report, SNUKAFB." September 24,1997. 
DOE, see U.S. Department of Energy. 
EPA, see U.S. Environmental Protection Agency. 
Howard, P.H., 1989. Handbook of Environmental Fate and Exposure Data for Organic 
Chemicals, Volume I Large Production and Priority Pollutants, Lewis Publishers, Inc., Chelsea, 
Michigan. 
IT, see IT Corporation. 
IT Corporation (IT), December 1996. "Site Inspection Report for the Contamination 
Assessment of Buildings 900, 909, 913, 914, 915, 919, 922, and 935," IT Corporation, 
Albuquerque, New Mexico. 
Kocher, D.C., 1983. "Dose-Rate Conversion Factors for External Exposure to Photon Emitters 
in Soil," Health Physics, Vol. 28, pp. 193-205. 
Micromedex, Inc., 1998. "Registry of Toxic Effects of Chemical Substances (RTECS)," 
Hazardous Substances Databank. 
National Council on Radiation Protection and Measurements (NCRP), 1987. "Exposure of the 
Population in the United States and Canada from Natural Background Radiation," NCRP Report 
No. 94, National Council on Radiation Protection and Measurements, Bethesda, Maryland. 
National Oceanic and Atmospheric Administration (NOAA), 1990. Local Climatological Data, 
Annual Summary with Comparative Data, Albuquerque, New Mexico. 
NCRP, see National Council on Radiation Protection and Measurements. 
Neumann, G., 1976. "Concentration Factors for Stable Metals and Radionuclides in Fish, 
Mussels and Crustaceans-A Literature Survey," Report 85-04-24, National Swedish 
Environmental Protection Board. 
AU6.(J3IWPISNl03:rs5346.doc D-22 840858.01 06124103 2:40 PM 
RISK ASSESSMENT FOR DSS SITE 1003 6124/2003 
New Mexico Environment Department (NMED), March 1998. "Risk-Based Decision Tree 
Description," in New Mexico Environment Department, "RPMP Document Requirement Guide," 
New Mexico Environment Department, Hazardous and Radioactive Materials Bureau, RCRA 
Permits Management Program, Santa Fe, New Mexico. 
New Mexico Environment Department (NMED), December 2000. "Technical Background 
Document for Development of Soil Screening Levels," Hazardous Waste Bureau and Ground 
Water Quality Bureau Voluntary Remediation Program, New Mexico Environment Department, 
Santa Fe, New Mexico. 
NMED, see New Mexico Environment Department. 
NOAA, see National Oceanic and Atmospheric Administration. 
Oak Ridge National Laboratories (ORNL), 2003. "Risk Assessment Information System", 
electronic database maintained by Oak Ridge National Laboratory, Oak Ridge, Tennessee. 
ORNL, see Oak Ridge National Laboratory. 
Sandia National Laboratories/New Mexico (SNUNM), March 1996. "Site-Wide Hydrogeologic 
Characterization Project, Calendar Year 1995 Annual Report," Environmental Restoration Project, 
Sandia National Laboratories, Albuquerque, New Mexico. 
Sandia National Laboratories/New Mexico (SNUNM), July 1996. "Laboratory Data Review 
Guidelines," Radiation Protection Sample Diagnostics Procedure No. RPSD-02-11, Issue No. 
02, Sandia National Laboratories/New Mexico, Albuquerque, New Mexico. 
Sandia National Laboratories/New Mexico (SNUNM), February 1998. "RESRAD Input 
Parameter Assumptions and Justification," Environmental Restoration Project, Sandia National 
Laboratories, Albuquerque, New Mexico. 
Sandia National Laboratories/New Mexico (SNUNM), October 1999. "Sampling and Analysis 
Plan for Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico," Sandia 
National Laboratories, Albuquerque, New Mexico, October 19, 1999. 
Sandia National Laboratories/New Mexico (SNUNM), December 1999. "Data Validation 
Procedure for Chemical and Radiochemical Data" (AOP 00-003), Environmental Restoration 
Project, Sandia National Laboratories, Albuquerque, New Mexico. 
Sandia National Laboratories/New Mexico (SNUNM), November 2001. "Field Implementation 
Plan, Characterization of Non-Environmental Restoration Drain and Septic Systems," Sandia 
National Laboratories, Albuquerque, New Mexico. 
Sandia National Laboratories/New Mexico (SNUNM), March 2002. "Annual Groundwater 
Monitoring Report, Fiscal Year 2000-2001 ," Sandia National Laboratories, Albuquerque, New 
Mexico. 
SNUNM, See Sandia National Laboratories, New Mexico. 
AU6-D3IWPISNL03:rs5346.doc 0-23 840858.01 06124103 2:40 PM 
RISK ASSESSMENT FOR DSS SITE 1003 6124/2003 
u.s. Department of Energy (DOE), 1988. "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public," DOElEH-0070, Assistant Secretary for Environment, Safety 
and Health, U.S. Department of Energy, Washington, D.C. 
u.S. Department of Energy (DOE), 1993. "Radiation Protection of the Public and the 
Environment," DOE Order 5400.5, U.S. Department of Energy, Washington, D.C. 
u.S. Department of Energy (DOE), U.S. Air Force, and U.S. Forest Service, September 1995. 
''Workbook: Future Use Management Area 2," prepared by the Future Use Logistics and 
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air 
Force, and the U.S. Forest Service. 
U.S. Environmental Protection Agency (EPA), November 1986. "Test Methods for Evaluating 
Solid Waste," 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 
u.S. Environmental Protection Agency (EPA), 1988. "Federal Guidance Report No. 11, Limiting 
Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors for 
Inhalation, Submersion, and Ingestion," Office of Radiation Programs, U.S. Environmental 
Protection Agency, Washington, D.C. 
U.S. Environmental Protection Agency (EPA), 1989. "Risk Assessment Guidance for 
Superfund, Vol. I: Human Health Evaluation Manual," EPAl540-1089/002, Office of Emergency 
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 
U.S. Environmental Protection Agency (EPA), 1991. "Risk Assessment Guidance for 
Superfund, Volume I: Human Health Evaluation Manual (Part B)," Office of Emergency and 
Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 
U.S. Environmental Protection Agency (EPA), 1997a. "Health Effects Assessment Summary 
Tables (HEAST), FY 1997 Update," EPA-540-R-97-036, Office of Research and Development 
and Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 
U.S. Environmental Protection Agency (EPA), 1997b. "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive Contamination," OSWER Directive No. 9200.4-18, Office of 
Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 
U.S. Environmental Protection Agency (EPA), 1997c. "Ecological Risk Assessment Guidance 
for Superfund: Process for Designing and Conducting Ecological Risks," Interim Final, 
U.S. Environmental Protection Agency, Washington, D.C. 
U.S. Environmental Protection Agency (EPA), 2002a. "Region 6 Preliminary Remediation 
Goals (PRGs) 2002," electronic database maintained by Region 6, U.S. Environmental 
Protection Agency, Dallas, Texas. 
U.S. Environmental Protection Agency (EPA), 2002b. "Region 9 Preliminary Remediation 
Goals (PRGs) 2002," electronic database maintained by Region 9, U.S. Environmental 
Protection Agency, San Francisco, California. 
AUS.fJ3IWP/SNL03:,s534S.doc D-24 840858.01 06/24103 2:40 PM 
J 
RISK ASSESSMENT FOR DSS SITE 1003 6/24/2003 
U.S. Environmental Protection Agency (EPA), 2002c. "Risk-Based Concentration Table," 
electronic database maintained by Region 3, U.S. Environmental Protection Agency, 
Philadelphia, Pennsylvania. 
U.S. Environmental Protection Agency (EPA), 2003. Integrated Risk Information System (IRIS) 
electronic database, maintained by the U.S. Environmental Protection Agency, Washington 
D.C. 
Yanicak, S. (Oversight Bureau, Department of Energy, New Mexico Environment Department). 
Letter to M. Johansen (DOE/AIP/POC Los Alamos National Laboratory), "(Tentative) list of 
constituents of potential ecological concern (COPECs) which are considered to be 
bioconcentrators and/or biomagnifiers." March 3, 1997. 
Yu, C., A.J. Zielen, J.J. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang, C.O. Loureiro, 
E. Gnanapragasam, E. Faillace, A. Wallo, III, W.A. Williams, and H. Peterson, 1993a. Manual 
for Implementing Residual Radioactive Material Guidelines Using RESRAD, Version 5.0. 
Environmental Assessment Division, Argonne National Laboratory, Argonne, Illinois. 
Yu, C., C. Loureiro, J.J. Cheng, L.G. Jones, Y.Y. Wang, Y.P. Chia, and E. Faillace, 1993b. 
"Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil," 
ANUEAIS-8, Argonne National Laboratory, Argonne, Illinois. 
AU6.fJ3IWP/SNL03:rs5346.doc D-25 840858.01 061241032:40 PM 
RISK ASSESSMENT FOR DSS SITE 1003 6/24/2003 
This page intentionally left blank. 
1ili6-rotWP/SNL03:rs5346.doc D-26 840858.01 061241032:40 PM 
J 
RISK ASSESSMENT FOR DSS SITE 1003 
Introduction 
APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 
AND RADlONUCLlDE CONTAMINATION 
6/24/2003 
Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 
The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 
At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMUlAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(September 1995); Workbook: Future Use Management Area 1 (October 1995); Workbook: 
Future Use Management Areas 3.4.5, and 6 (January 1996); Workbook: Future Use 
Management Area 7 (March 1996). At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. Therefore, all 
three land use scenarios will be addressed in this document. 
The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 
• Ingestion of contaminated drinking water 
• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 
• Dermal contact with chemicals in soil 
• Inhalation of airborne compounds (vapor phase or particulate) 
• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 
Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land 
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radio nuclides only). At SNUNM SWMUs, there is currentty no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 
For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 
• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 
That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 
Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 
Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
ln~16stion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating EJdernal exposure 10 External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 
ground surfaces 
Equations and-Defaul1 Parameter Values for Identified Exposure Routes 
111 general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 6, 2000) and ''Technical 
Background Document for Development of Soil Screening Levels" (NMED December 18, 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department 
of Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites 
(DOE 1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD 
for dose evaluation by licensees involved in decommissioning, NRC staff evaluation of waste 
disposal requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science 
Advisory Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on 
radiation site cleanup regulations. RESRAD code has been verified, undergone several 
benchmarking analyses, and been included in the International Atomic Energy Agency's VAMP 
and BIOMOVS II projects to compare environmental transport models. 
Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home21 or 
http://web.ead.anl.gov/resradldocuments!. 
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Generic Equation for Calculation of Risk Parameter Values 
The equation used to calculate the risk parameter values (i.e., hazard quotientslHl, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 
where; 
= C x (CR x EFD/BW/AT) x Toxicity Effect 
C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW == body weight of average exposure individual 
AT = time over which exposure is averaged. 
(1 ) 
For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 
The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 
The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 
Soil Ingestion 
A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 
C *IR*CF*EF*ED 
I =~'---------------
, BW*AT 
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where: 
Is = Intake of contaminant from soil ingestion (milligrams [mg}/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
JR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 
It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 
Soil Inhalation 
A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 
where: 
C, *lR*EF*ED*{){,F or )!;,EF) 
1 =------------~~--~~-
S BW*AT 
Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3}/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW : Body weight (kg) 
AT : Averaging time (period over which exposure is averaged) (days) 
Soil Dermal Contact 
where: 
C *CF*SA*AF*ABS*EF*ED D = ---'." -----------
a BW*AT 
D. = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kglmg) 
SA = Skin surface area available for contact (cm2/event) 
AF : Soil to skin adherence factor (mg/cm2) 
ABS: Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 
Groundwater Ingestion 
6/24/2003 
A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 
where: 
C *IR*EF*ED I = ---..:w _____ _ 
W BW *AT 
Iw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [l]) 
IR = Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 
Groundwater Inhalation 
The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 
where: 
C *K*IR. *EF*ED I = W I 
W BW*AT 
Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/l) 
K = volatilization factor (0.5 Um3 ) 
IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 
For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's law constant greater than 1 X 10-5 and with a 
molecular weight of 200 gramslmole or less (EPA 1991). 
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Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land use scenarios for nonradiological and radiological COCs, 
respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 
Summary 
SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land use 
scenario. There are no current residential land use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land Use Scenarios 
Parameter Industrial Recreational Residential 
General Exposure Parameters 
Exposure Frequency (day/yr) 
8.7 (4 hr/wk for 
250a,b 52 wklyr)",b 350a,b 
Exposure Duration (yr) 25",b,c 30",b,c 30",b,C 
70a,b,c 70 Adult",b,C 70 Adult",b,C 
Body Weight (kg) 15 Child",b,c 15 Child",b,c 
Averaging Time (days) 
for Carcinogenic Compounds 25,550",b 25,550",b 25,550",b 
(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950",b 10,950",b 
(= ED x 365 day/yr) 
Soil Ingestion Pathway 
Ingestion Rate (mg/day) 100",b 200 Child",b 200 Childa,b 
100 Adult",b 100 Adult a,b 
Inhalation Pathway 
15 Childa 10 Child" 
Inhalation Rate (m3/day) 20",b 30 Adulta 20 Adulta 
Volatilization Factor tm3/kg} Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9" 1.36E9" 1.36E9a 
Water Ingestion Pathway 
2.4a 2.4" 2.4" 
Ingestion Rate (liter/day) 
Dermal Pathway 
0.2 Child" 0.2 Childa 
Skin Adherence Factor (mq/cm2) 0.2" 0.07 Adulta 0.07 Adult" 
Exposed Surface Area for Soil/Dust 2,800 Child" 2,800 Childa 
(cm2/day) 3,300" 5,700 Adult" 5,700 Adult" 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 
aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
...J Default Radiological Exposure Parameter Values for Various Land Use Scenarios 
Parameter Industrial Recreational 
General Exposure Parameters 
8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hrlwk for 52 wkJyr 
E)(I)Osure Duration (yr) 25a•b 30a.b 
Body Weight (kq) 70 Adulta•b 70 Adulta.b 
Soil Ingestion Pathway 
Ingestion Rate 100 mg/day<' 100 mg/day<' 
Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 
Inhalation Pathway 
Inhalation Rate (m3/Yr) I 7,300d•e 10,95oe 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 
Food Ingestion Pathway 
Ingestion Rate, leafy Vegetables 
~kg/Yrt NA NA 
Ingestion Rate, Fruits, Non-leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction InQested NA NA 
"Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANl1993). 
eSNUNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Weekes). 
yr = Year(s). 
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Residential 
365 day/Yr 
30a.b 
70 Adulta.b 
1 00 mg/day<' 
10.950d 
7,300d•e 
1.36 E-5 d 
16.5c 
101.8b 
0.25b.d 
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